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od The last word in welding rests with the operator. The man on t 
rip- © 
the job knows whether an electrode is easy to use, whether he \ 
i gets good penetration without undercutting, has no difficulty 
| with slag inclusions . . . All these practical everyday points are 
> | watched in the production of Metrovick electrodes, for M-V are 
2 themselves one of the biggest users of welding in the country. 
e | ! ; 
4 In their own shops they use Metrovick electrodes exclusively. 
y This practical experience is reflected in the quality of all M-V 
| welding equipment and electrodes, so that for anything in weld-  \|{/ 
| g , ae 
x ing it is always best to rely on Metrovick. _ = 
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@ STEAM-COOLED 
ALTERNATOR 


_A water-vaporisation cooled 
alternator for aircraft use has been 
developed which is reported to give 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


THE WORLD 





touble-free operation under ex- 
treme conditions of temperature 
and altitude. The development of this unorthodox 
of equipment was necessitated by the fact 
hat high-speed flight and high altitude cause a 
se in the cooling air inlet temperature of elec- 
tical machinery and, therefore, impose limitations 
on conventional alternators cooled by air blast or 
fan action. Major design problems were intro- 
duced by the adoption of a cooling system of this 
type because of the high-temperature, high- 
Vapour content atmosphere produced by the 
evaporation of water in the machine. Bearing and 
brush performance are, in particular, liable to be 
liversely affected by such an atmosphere. In 
fact, a minute amount of water vapour in the race 
area of the ball bearings can cause a speck of rust 
to form which will destroy a 12,000 rpm bearing 
in a matter of seconds. Vapour-tight seals and 
special high-temperature grease had therefore to 
be introduced in order to provide the protection 
necessary to safeguard long bearing and brush 
life. In operation, coolant from a reservoir is 
injected into the hollow shaft of the alternator 
under pressure. The centrifugal force acts to 
Spray the water through four ports and thus 
scatter it on the internal surfaces of the machine. 
The heated water evaporates to become the 
@oolant and the resultant steam is exhausted 
through a port. The water supply is automatically 
controlled by a special valve which is actuated 
by a temperature-sensing element located in the 
Stator iron. 


@ PORCELAIN-ENAMEL ADHERENCE 


_ A ceramic or porcelain-enamel coating, to be 
Gilective, must adhere firmly to the metal it is 
designed to protect. Cobalt oxide is known to 
Promote effectively the adherence of porcelain- 
name] to iron, and for this reason has long been 
added to enamel ground-coats. Despite a great 
deal of research, however, the mechanism by 
Which cobalt oxide promotes adherence is not yet 
Well understood. By adding radioactive cobalt as 
atracer to the frit used in the coating, it has now 
been possible to obtain a certain amount of in- 

tion on the nature of the process involved. 
It was found that a metallic cobalt layer was formed 
at the enamel-metal interface, and that near the 
iterface the enamel layer was depleted in cobalt 
Oxide. The amount of cobalt which thus mi- 
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grated to the interface increased with increased 
firing, although the total quantity involved was 
extremely small, being equivalent to a layer of 
metallic cobalt of the order of 0°01 micron for 
normal firing. Substantial penetration of the iron 
base by the cobalt was observed in a coated 
specimen which was heated in air at 1300° F for 
270 hours, after normal firing. The cobalt deposit 
is believed to be metallic because it could be re- 
moved with the iron base metal during an iodine- 
potassium iodide treatment, but not completely 
removed by 65 hours of treatment with ammonium 
citrate. These investigations must be considered 
to constitute a typical example,-among many, of 
the importance attaching to diffusion processes 
in metal treatment, and it is hoped that they will 
act as a stimulus to intensified res¢arch in this 
extremely important field. 


@ HALL EFFECT MOTOR 


It is known that a plate of certain materials 
such as, for instance, germanium or bismuth, when 
cut by a magnetic field flux through its plane and 
passed by a current through one axis of its plane, 
will produce a voltage across the other axis of its 
plane at right angles to the input current axis. 
This phenomenon shows definite polarity effects, 
depending upon the direction of the magnetic 
flux and of the input current. This phenomenon 
is known as the “ Hall effect,” which, as many 
other phenomena of a similar nature, has found 
its place in text books as an interesting physical 
phenomenon without, however, any reference 
being made to its possible practical applications. 
A recent patent specification points out that with 
the use of such Hall plates of the aforementioned 
materials, a motor device can be constructed which 
constitutes a direct current motor supplied by 
alternating current, in which both commutation 
and rectification functions are performed without 
moving contacts. This motor is used for re- 
balancing the potentiometer of a temperature 
recorder, in which the voltage of a thermo-couple 
is compared to a voltage from a standard cell. 
The error voltage produced is converted to alter- 
nating current in the usual manner and then fed 
to the Hall type motor, which is then made to 
operate in accordance with the polarity and mag- 
nitude of the original direct current signal 
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The nine-hundred pages 
of the 
TREATISE ON 
MILLING AND 
MILLING MACHINES 
are packed with authori- 
tative data, illustrations 
and charts on the process 
of milling and the related 
field of cutter sharpening. 
It records the accumulat- 
ed experience of the Cin- 
cinnati team of techni- 
cians over a period of 
67 years. The headings 
of the various chapters 
shown in the “ Table of 
Contents ” indicate that 
this publication is invalu- 
able to all who are en- 
gaged in the Metal 

Working industry. 


The ‘‘ Treatise’’ is published 
in U.S.A. at the price of 
Eight Dollars. 

Information regarding pro- 
curement of the book in this 
country may be obtained 
from :-— 


A TREATISE ON MILLING 
AND MILLING MACHINES 
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Chapter 1 The Milling Machine 


Chapter 2 Milling Machine 
Accessories 


Chapter 3 Milling Cutters 
Chapter 4 Milling Cutter Materials 
Chapter 5 Milling Cutter Elements 


Chapter 6 Sharpening and Care of 
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Chapter 7 The Milling Process 


Chapter 8 Chip Formation, Surface 
Finish, and Cutting Fluids 


Chapter 9 Power required in Milling 


Chapter 10 Mounting of Milling 
Cutters 





Chapter 11 The Milling Machine in 
Toolroom Work 


Chapter 12 The Use of Work Indexing 
in Repetitive Milling 
Operations 


Chapter 13 Milling of Helical Surfaces 


Chapter 14 Milling Cams and other 
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yoltage. The action of the motor thus serves to 
tebalance the potential in a direction to reduce 
the error signal to zero. There should exist many 
other interesting possible applications of this 
nature and further developments will be awaited 
with interest. 


@ PHOTOCHEMICAL METHOD OF 

WORKING GLASS 

An extraordinarily interesting new photo- 
chemical method for the working of glass has just 
been announced. The new method takes advan- 
tage of the transparency of glass to produce a 

ern in the material either on the surface or 
through the thickness of the piece and then, by 
means of a differential chemical etching procedure, 
dissolves away the part of the glass modified by 
light to free the form desired. This process 
utilizes the properties of a special type of glass 
which is photosensitive to ultraviolet light. The 
first step in the photochemical forming process is 
to produce a template or mask in which the open 
areas correspond to the portions of the glass to be 
removed. Actual processing begins with exposure 
of the glass, with the mask covering it, to ultra- 
violet light. The next step consists of heating the 
irradiated glass in an oven at about 1200° F for a 
period of about 1 to 2 hours. The heat treatment 
brings out a milky pattern corresponding to the 
shape of the mask, the remainder of the glass 
remaining clear. The milky portion of the glass 
is about fifty times as soluble in hydrofluoric acid 
as the clear portion. The entire piece is immersed 
in a dilute solution of hydrofluoric acid, and the 
differential rate of attack causes the milky portions 
to be dissolved so fast that the clear portions 
remain practically unaffected by the acid. The 
process thus makes possible the perforation of a 
piece of glass with holes of any shape and size. 
Electrical circuits can also be etched into the surface 
of a plate and filled with metal. 


@ SALVAGING SCRAP CARBIDE 


It is reported that a carbide salvage programme 
established in the works of one of the largest 
electrical manufacturers in this country has elimi- 
nated 78 per cent of the loss of this valuable and 
scarce material. Secondary savings in terms of 
increased service life of jigs, fixtures and gauges 
are claimed to more than compensate for the cost 
of the other 22 per cent. Worn tools and fragments 
of broken tools are reclaimed for re-use. They 
may be re-used as cutting tools or used at points 
of wear in fixtures, dies and gauges. It is esti- 
mated that 65 to 70 per cent of the original cost 
of all carbide scrapped is thus recovered. Even 
Pieces which are too small to be re-used are 
utilized by crushing them for use in abrasive 
compounds. The first objective is to re-use tipped 
tools where possible. By regrinding or adaptation 
of rakes and cutting edge forms, many tools can 
be saved for further cutting use. It was found, 
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for example; that about 34 per cent of all broken 
tipped lathe tools could be reconditioned for use 
as light finishing tools. Tools which cannot be 
reconditioned have their tips removed and added 
to the collected fragments, while the shanks are 
reconditioned for new tips. Prior to re-use, all 
pieces are checked for cracks or other flaws. This 
is done visually with a magnifying glass, but where 
doubts as to soundness exist, the parts are heated 
to a dull red in a small muffle furnace to prevent 
oxidation. Minute cracks then are more plainly 
revealed as dark lines, usually visible to the naked 
eye. 
@ ELECTRO-MECHANICAL MANUFACTURE 

OF BEARING BALLS 

According to a Russian report, an electro- 
mechanical method of grinding bearing balls has 
been introduced into production which eliminates 
all except the final stages of the ball manufacturing 
process. Moreover, the new method is claimed 
almost to halve production time. The balls to be 
ground are introduced between the two electrode 
discs of the machine by passing them through a 
hole in the centre of the upper disc and they leave 
this space at the periphery. These discs are 
electrically insulated from each other and from 
other parts of the machine. The upper disc, 
which is stationary, consists of three sectors, 
which are connected to the terminals of a three- 
phase transformer capable of supplying some 
1500 amps at 20 to 25 volts. The lower disc has 
a smooth surface and is rotated at a speed of some 
500 rpm. The space between the discs is flooded 
with an electrolyte, usually water, and the 
machining action is produced by the numerous 
quenched arcs resulting from the random con- 
tacts taking place between the balls and the elec- 
trode surfaces, several balls acting together to 
complete the bridge between the upper disc 
sections of different polarity. Owing to the con- 
stant change in the points of contact, the surface 
of the balls is worn away gradually in a uniform 
manner so that a true spherical shape is produced. 
As the arcs burn shallow pits in the surface and 
also produce a decarburized layer, a subsequent 
mechanical finishing process is required. This 
consists in the lapping of the balls, but it is also 
possible to operate the machine at a lower voltage 
so that a smooth spherical surface is produced. 


@ FINISHES FOR POWDERED METAL 

PARTS 

The more general utilization of parts made 
from metal powder, especially iron powder, has 
been retarded by the inability of securing a surface 
finish which is both corrosion-resistant and 
pleasing in appearance. The inherent porosity of 
most structural parts made from metal powders 
generally precludes the application of electro- 
plating, as this process requires a surface which 
is virtually free of pits, pores and other blemishes 
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that will impede the formation of a smooth de- 
posit. The part must also be sufficiently non- 
porous so that there will be no entrapped plating 
liquor which can later cause discoloration or 
blistering. As a rule, a density of the part of 85 
to 90 per cent of the theoretical value must there- 
fore be considered the lowest practical limit for 
| electroplating. One of the newer methods of 
metal finishing which is now being successfully 
applied to parts made of metal powder is the 
electrolysing process. In this process, a film of 
hard chromium alloy is deposited by evaporation 
on all surfaces of the part being treated. Generally, 
the evaporation is carried out in a closed cham- 
ber at very low pressures and the metal to be 
evaporated is heated to its boiling point at the 
pressure employed. The film thickness can be 
varied from about 30 microinches up to 0-002 
inch. The film deposited has about 79 to 81 
Rockwell hardness and is of a uniform thickness 
Fat all places. Unlike electrodeposited coatings, 
there is no tendency to build up at corners or on 
Sharp edges. Extreme care must, of course, be 
taken to clean and dry the part thoroughly prior 
‘to electrolysing. 


NOVEL STOKER TYPE 


An annular type of stoker has been placed on 

market in which the grate consists of three 

ntrically arranged rotating rings, each of 

ich is covered with grate bars. There is a 

tral hole closed with a gate through which the 
‘wh is discharged periodically. The coal is ad- 
Mitted tangentially to the periphery of the stoker 
| and, owing to the motion of the stoker annuli, is 
' §tadually passed to the centre of the stoker. While 
the new design does not appear particularly 
suitable for water tube boilers, it may prove of 
value in connection with cylindrical boilers, but, 
of course, it requires a special refractory furnace, 
as it cannot be installed in the boiler flues. The 
underlying aim of this invention is apparently the 
development of a stoker capable of firing a wide 
range of low-grade fuels, and for this reason alone 
closer scrutiny of this stoker design may prove of 
interest. The inventor claims that high com- 
bustion efficiency can be obtained with such low- 
grade fuels as lignite fines and bituminous coal 
sludge containing 31 per cent moisture and 36 per 
cent ash, without requiring the addition of any 
other fuel. It is also claimed that very high 
specific grate firing rates can be achieved with this 
design, and that replacement of existing stokers 
by the new type will permit an increase in the 
fate of evaporation of the boiler. Another claim 
is that the capital cost of the new type is lower 
than that of existing travelling grate stokers and 
that it is superior to the latter type because it 
precludes the ingress of air at the stoker periphery 
Owing to the efficient sealing of the clearance by 
the coal itself. 
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@ CAST FORGING METALS 


In the manufacture of metallic articles, 
situations frequently arise where neither of the 
conventional processes of casting or forging is 
entirely satisfactory. Thus, it may be desired to 
produce an article of a shape lending itself to 
casting rather than to forging from a metal which 
lends itself to forging rather than to casting. Most 
castable metals are entirely non-malleable, and 
most malleable materials cannot be cast. It is 
therefore obviously desirable to have a method 
available which would combine the casting and 
forging treatment of metals and alloys. Various 
attempts have been made in the past to develop 
such a method of “ cast-forging”’ in which the 
metal is cast between dies constructed so as to 
exert simultaneously a forging pressure on the 
solidifying metal. A recent invention proposes 
to pour a quantity of molten metal into a lower 
die, and then to close the lower and upper die 
upon the metal in a two-stage movement. The 
second stage of this movement is to be performed 
at considerably lower speed than the first stage, 
and it is to be suddenly initiated at a point of the 
closing stroke of the die where the volume of the 
space between the dies is slightly larger than the 
volume of the molten metal. In order to prevent 
undue cooling of the metal contained in the lower 
die which would lead to its premature solidifica- 
tion, it is proposed to apply a fine powder having 
heat-insulating and lubricating properties to the 
metal-wetted surface of the lower die or to the 
surfaces of both dies. 


@ SOLDERING CERAMICS TO METAL 


Where air- or gas-tight joints have to be made 
between a ceramic and a metal as, for instance, in 
spark plug manufacture, patented methods are 
available which make it possible to produce a 
soldered bond between metal and ceramic. In 
one such method, the ceramic body is coated with 
a titanium-copper alloy, by applying a mixture of 
titanium hydride and powdered copper and then 
heating the piece in an atmosphere of pure dry 
hydrogen until the titanium hydride dissociates. 
This results in the release of hydrogen and an 
alloy of titanium and copper is formed as a coating 
on the ceramic body. The mixture of titanium 
hydride and powdered copper is applied in a 
volatile liquid which can be painted or sprayed 
onto the ceramic body. Soldering can then be 
carried out by applying solder to the coating. This 
solder is generally a silver-base solder or a copper- 
base solder, but may even be pure silver or pure 
copper. If the solder is used as a powder, it can be 
mixed with the titanium hydride and applied 
with it at the same time. It should be a high 
melting point solder because it must melt at a 
temperature within the range in which the titanium 
hydride decomposes and gives off enough hydro- 
gen to protect itself from oxidation. When carrying 
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out the soldering in a furnace, the latter is filled 
with pure hydrogen which has first been passed 
through a palladium catalyst to change its oxygen 
contents to water, whereupon the hydrogen is 
dried in a drier employing aluminium oxide as 
drying agent. In some cases it may be preferable 
fo effect the soldering in a vacuum furnace, so 
at the joint is free from occluded gases. 


® IMPROVING QUALITY OF WELDS 
' There exist numerous occasions in welding 
practice where the use of metal base plates must 
"be resorted to in the welding of seams. Recent 
| nesearch indicates that iron powder backing 
' materials may have several important advantages 
over the steel or copper bars usually employed 
for this purpose. In fact, copper base plates do 
not eliminate defects at the root of the seam. Due 
to their rapid heat dissipation they cannot counter- 
act the hardening of the base metal at the welding 
mne; and they may also cause serious warpage. 
Good backing material for welds should eliminate 
the necessity of chiseling out and rewelding the 
root of the seam, should counteract the hardening 
effect of a rapid heat dissipation, and should be 
easily removable. It is claimed that this has now 
been achieved by the development of a base 
material for welds which consists of iron powder 
of definite grain size. To keep the powder in 
place, narrow channels of thin sheet metal are 
filled with tightly pressed iron powder, or the 
powder is compressed into flat bars of proper 
cross-section which are slightly sintered. The use 
of iron powder for this purpose is claimed to be 
of equal advantage in the automatic machine 
welding method. Grain sizes up to 0°008 in. are 
most suitable for both the pressed and the com- 
pressed type of weld base materials. Compressed 
or slightly sintered backing bars result in better- 
looking welding seams and, if the root layer is 
to be removed, require less rewelding than bases 
of hand-pressed powder. 


@ METAL REINFORCED CERAMIC PARTS 
A recent invention outlines a method by which 
ceramic components for high-temperature appli- 
cations such as gas turbine blades can be internally 
reinforced by a structure of high temperature 
resistant metal. It is obvious that the metal to be 
used for this purpose must have a melting point 
higher than the softening point of the refractory 
Which it is to reinforce and protect. The proposal 
of reinforcing ceramic bodies in this way, of 
course, is not new, but considerable difficulties 
were experienced in practice. These difficulties 
were due to the penetration of oxygen through 
the refractory with attendant attack of the metal 
by corrosion, or reaction of the metal with the 
tefractory material, or its volatilisation as, for 
instance, in the case of molybdenum and tungsten. 
The new method aims at precluding these effects 
by casting about the metallic structure a com- 
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pletely impervious or gas-tight ceramic envelope, 
and effecting its firing or sintering in a vacuum 
or a reducing atmosphere. The refractory material 
used for this purpose may, for instance, be 
alumina in the form of a fine slip. This is applied 
to or cast round a molybdenum wire, and after 
air drying at room temperature is heated to 
1750-1800° C in a furnace evacuated to approxi- 
mately 0°005 mm mercury. Among the advantages 
obtained by this method of reinforcing ceramic 
bodies are increased resistance to thermal shock 
and elimination of distortion in the moulded 
sections during drying, thus aiding precision 
moulding. This method can also be used for 
manufacturing heating elements for temperatures 
of the order of 2000° C in which the current passes 
through the internal wire until the element has 
reached a temperature at which the ceramic 
becomes electrically conductive. 


@ COMBATING FRETTING CORROSION 


Fretting, which is defined as a surface failure 
which may occur when closely fitting surfaces 
experience slight relative motion, damages many 
machine parts subject to vibration. It is princi- 
pally characterised by surface stains, pitting, and 
the generation of oxides. Recent tests carried out 
on an extensive scale have definitely proved that 
fretting is principally a physical phenomenon ; 
any chemical action taking place is strictly a 
secondary factor. The commencement of fretting 
was found to be independent of vibratory motion ; 
it does not require a great amount of relative 
motion, nor does it take a high rate of speed to 
cause fretting. It appears that fretting is initiated 
by the loosening, due to inherent adhesive forces, 
of extremely finely divided and apparently virgin 
material that is extruded and reacts with oxygen 
simultaneously. Introduction of oil between the 
surfaces increased fifty-fold the time for the first 
evidence of fretting action to appear. Once the 
action had started, however, the modifying effect 
of the oil was reduced. Many different lubricants 
were tried and molybdenum disulphide was found 
to be most successful in mitigating damage due 
to fretting. The best way of applying this lubri- 
cant is bonding it to the surface to be protected. 
By employing resin-forming viscous liquids such 
as asphalt base varnish, the molybdenum di- 
sulphide can be bonded to materials such as steel, 
aluminium, brass, stainless steel, and glass. The 
important conclusion is drawn that, although 
fretting cannot be entirely eliminated, in some 
cases it can be retarded to such an extent as to 
become a negligible factor. 





For further information on developments 
reviewed in THE BLUE PAGES, readers 
are invited to write to the Editor. 
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Let us tell you more about this efficient and versatile material. 
It will do as good a job for your buildings as it will for your plant. 


TRADE MARK 


FIBREGLASS LIMITED, Ravenhead, St. Helens, Lancs. (St. Helens 4224) 


LONDON OFFICE : 63/65 PICCADILLY, W.1 (REGENT 2115/6) 

GLASGOW OFFICE: 136 RENFIELD STREET (DOUGLAS 2687) 
MANCHESTER OFFICE: 11 PICCADILLY (BLACKFRIARS 8863) 
BIRMINGHAM OFFICE: PICCADILLY ARCADE, 105 NEW STREET (MIDLAND 0464/5) 
NEWCASTLE OFFICE: 16 DEAN STREET (NEWCASTLE 20938) 

DUBLIN OFFICE: 21 MERRION SQUARE NORTH (DUBLIN 66024) 
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Tron and Steel Making in the U.S.A. 


The higher productivity of both plant and 
jabour in the American heavy steel industry may be 
attributed mainly to larger units of plant in 
larger works, the greater purity and abundance of 
raw materials, faster driving of plant and the use of 
high-grade fuel, including oil and natural gas. 
These are the broad findings of the British Iron 
and Steel Productivity Team which spent 5} 
weeks visiting heavy steel works in the United 
States last year under the auspices of the Anglo- 
American Council on Productivity and the E.C.A. 
technical assistance programme. 

The market served by the British industry is 
only one-sixth as large as the American and, 
because of the larger proportion of exports, is 
much less standardised. In America, the ranges 
of product size and qualities have been substantially 
reduced, and broader tolerances and less rigid 
specifications of finish encouraged, by charging 
larger extras for special qualities and small 
quantities. Moreover, orders for less than certain 
minimum tonnages are dealt with by stockholding 
merchants, who sell nearly one-fifth of all finished 
steel. All of these measures help to increase 
productivity, although the saving in production 
costs is offset for the consumer by the facts that a 
large proportion of the output is handled by mer- 
chants and that the concentration of production 
involves deliveries over greater distances. 

The average iron content of all ores consumed 
in Britain, based on the 1950 usage of 60 tons of 
home ore to 40 tons of imported ore, is about 40 
per cent compared with about 50 per cent in 
America. The use of more of the richer imported 
ores would obviously increase plant, fuel and labour 
productivities, and steps to achieve this are already 
being taken. Much remains to be done in ore 
treatment and beneficiation, both for imported 
and home ore, although Britain has been at least as 
progressive as America in this field. 

American coking coal is on the average of 
better quality than British. British blast furnaces 
operate nearer to the minimum coke consumption 
fate than American, but there is still room for 
improvement in the size distribution and bulk 
density of British coke. 

For open hearth and mill furnaces, America has 
the enormous advantage of abundant reserves of 
cheap oil and natural gas, which are piped to most 
parts of the country. The effect of these rich 
fuels on productivity is shown by the fact that 
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about one-quarter of British open hearth stee] 
production has been converted within the past five 
years from producer gas to oil firing with an 
increase of about 10 per cent in furnace outputs. 
In British soaking pits and reheating furnaces 
there is considerable scope for improvement in 
fuel consumption rates. Because richer fuels are 
plentiful, the works in the South and West of the 
U.S. do not conserve blast furnace and coke oven 
gases as British works have to do. 


American steelworks plant is driven at high 
rates. To a large extent this is attributable to the 
purity of raw materials and fuel, to size of plant 
units, and to other characteristics peculiar to the 
American industry. But even after allowing for 
these, American steelworkers are still able to get 
10 per cent to 20 per cent more out of each unit of 
plant than we do in Britain. In blast furnaces 
this is accomplished with some increase of coke 
consumption and in open hearth furnaces with a 
reduction in roof life. The rolling mills, however, 
seem to take fast driving with little if any increase 
in shut-down or maintenance costs. 


American manning per unit of plant is generally 
lower than in Britain, despite higher outputs. 
Mechanical aids and handling equipment are used 
wherever practicable. The difference in manning 
rates is particularly noticeable for steel furnace 
maintenance where the greater working space pro- 
vided in melting shop layouts and the provision 
of many effective mechanical aids result in a 
considerable reduction in plant downtime. 


Research inside the American steel industry is 
on a relatively small scale, owing perhaps to the 
comparatively simple metallurgical problems in 
that country. Ferrous metallurgical research in 
America as a whole is on an extensive scale, and 
receives considerable financial assistance from the 
Government and from the using industries. 
Co-operative research in Britain has been found to 
be an efficient way of increasing the technical 
strength of our industry, and is on a much larger 
scale than in the U.S. 


The cost of making iron and steel in Britain 
remains low by international standards. It can, 
however, only be kept so by continuous modernisa- 
tion and the most effective utilisation of plant. 
Capital development since the war, together 


Continued on p. 222. 
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By V. I. SEREBRYER. 


D.C. Motor with Split Poles 
(From Elektrichestvo, No. 10, 1951, pp. 30-34, 8 illustrations.) 


The author carries out a general investigation of the d.c. machine with split poles. 


Such a machine ha 


twice the number of pole cores and brush sets of an ardinary d.c. machine. Of these, each set of poles cai 
be separately excited, one set of brushes receiving the supply voltage and the other forming part of a 
internal circuit which may include a separate resistance and parts of the pole windings. The investigation 
is divided into an analysis, oscillographic records of the starting process, and plots of experimental 


characteristics taken on a test rig with a machine of this kind operating as a motor. 


The analysis is 


based on the conception of the electro-mechanical rotating transformer. The oscillographic records reveal 

favourable starting properties. Families of curves lead to recommended circuits for industrial applications. 

Such applications can be numerous wherever starting without a special resistance and a wide range of 
speed control by manipulation of field excitation alone are desirable. 


THE ordinary d.c. motor is usually started either by 
means of a starting resistance, or by means of a suitable 
motor-generator set. Speed control is carried out by 
variation of field excitation. A modification of the 
motor is investigated which, at constant armature 
voltage, allows a d.c. motor to be started without a 
starting resistance and to be capable of speed control 
over a wider range than is normally possible by field 
variation alone, though a still wider range is attained 
by an additional resistance in one of the armature 
circuits. 

This modification consists in the introduction of 
split poles, which differ from the poles of an ordinary 
motor in that they each have two independent pole 
cores; there is twice the number of brush sets compared 
with the ordinary motor. 

In the self-excited armature of an electro-mechanical 
transformer (Metadyne) freely rotating at uniform speed, 
the driving and braking torques are expressed as follows : 


M » si Ge m 2. Tie _ (C, W, Tea) Tha — Clio Tea (1) 
M, = Ci D,, Lie _ (C, W, Tha) Tea —_ Chia Tq (2) 
and the resulting torque vanishes 
M=M,—M,=0 .. (3) 
®,.; ©,, = the cross and parallel magnetic fluxes 
excited by the armature. 
T,a3 I2q = primary (in parallel circuit) and secondary 
(in cross circuit) armature currents. 
Cami Cag; Ca; C = armature constants. 
W,, = number of turns of armature winding. 


If the field m.m.f., W,, I;,, of the parallel poles is 


dy 


iy, W, I, i I, 
i 
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Fig. 1. Diagram of motor with split poles and separate 
control of each field winding. 
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added to the parallel m.m.f., W, J,4, of the armature, 
the braking (generator) torque will be increased, and 
the machine becomes a generator. Conversely, if the 
field m.m.f., W. I,,, of the cross poles is added to the 
cross m.m.f., W, Joa, of the armature, the driving (motor) 
torque is increased, and a motor is obtained. Finally, 
if the two field m.m.f.’s of the parallel and the cross 
poles are added to both the parallel and the cross m.m.f. 
of the armature, a motor is obtained with a very large 
range of speed variation, because such a machine will 
have three field windings—the cross armature winding 
and the two independent windings of the parallel and 
the cross poles. In this way we arrive at a motor with 
two separately controlled windings of the parallel and 






+ 


e / 
e + 


Fig. 2. a—Distribution of armature currents among quad- 
rants. 


b—Positioning of pole cores and brush sets. 








the cross poles, Fig. 2, and, correspondingly, with two 
independent magnetic fluxes—the parallel and the 
cross, namely: 


Co. = ®,, + ®;, = GCG. W, | es + C;,y W, I, oe (4) 
®, = ®,, t D,, = C. W, Tea | C;. WV. Die oe (5) 
where ©,; @®, = parallel and cross total magnetic 


fluxes of motor. ; 

®,,; ®,, = parallel and cross magnetic fluxes 
of parallel and cross poles. 

W,; W,. = number of turns of parallel and 
cross pole windings. ; 

I,,; Jy. = exciting currents in the windings of 
the parallel and cross poles. 

C,,; C;. = constants of parallel and cross pole 
windings. 

The characteristics of such a motor are expressed 
by the following set of equations: 


U,—E, 
Ia = ——[amp.] .. as me .. (6) 
la 
E, = C,n ®, [volt] 3 ne 7 ~, @ 
E, 
Ing = — [amp.] a - - ue (8) 
2 
E, = C,n ®, [volt] a a3 - oo GB 
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Fig. 3. Speed of armature n, primary armature current 
I, and efficiency » of motor in relation to its resultant 
torque M. 


M=Cy, ®, Ta + Tea) + Cy Py Ura = Ton) [kgm] (10) 
t= [U,; = Ria Fal 47a ®, (1 T T3a/ Iya) 

K, ®, (1 eased Tea T,a)] [rpm] ote (11) 
u] (Ui ia 4 Eis I.) = (Ria ie + Re ys 


Ry, | i Rj ) P,)) [U, Qa I;, I;,)] (12) 
where 


U, voltage applied to parallel brushes a — b 
(Bigs... 2): 

Bs Be e.m.f. in parallel and cross armature cir- 
cuits, due to rotation; 

n = rpm of armature ; 

» = efficiency of motor; 

P,, = total iron and friction losses ; 

Ryas Reas Reps Ree = resistances of circuits con- 
taining respective windings ; 

Ci; Cs; Kn»; K, = constants of motor ; 

R,= R,, + R; and 

R = external resistance in armature circuit. 


The properties of the new machine were experi- 
mentally investigated. An ordinary two-pole d.c. 
machine was modified into a split pole motor in accor- 
dance with Figs. 1 and 2. The armature remained 
unaltered; the two pole cores were replaced by four, 
and two more sets of brushes (c—d, Fig. 2) were 
added. Oscillographic records were taken of the 
starting process. Characteristics experimentally obtained 
are given in Figs. 3 to 5 

Oscillographic records have shown that: 

(1) In direct starting (R= 0) the primary starting 
current J,, has a transient peak not exceeding three 
times the rated current, and the drop of current 
beyond the transient peak is rapid-(about 1 second). 

(2) The secondary armature current I,, rises quickly 
and assists the sharp drop of J,,. This process is 
the fundamental reason why starting without an 
external resistance is possible. 

(3) The motor speed rises exceptionally smoothly. 

The characteristics of the motor have the following 
properties: 

(1) The d.c. motor with split poles can be started 
Without a starting resistance. In point of fact, 
during starting, the brushes c and d are short- 
circuited; the resistance R in this circuit (Fig. 1) 
is used for speed control only. 

(2) The motor has a smooth acceleration. 

(3) Thc motor is characterised by a very large range of 
sde\\' control, owing to its three exciting windings 
W. W., and W,. The following considerations 
will «xplain these conclusions. 

(a ith an increase of the current J,, (when J,, 

and R, ire constant) the speed of the motor rises until 
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Fig. 4. Speed of armature n and its primary and secondary 
currents, J;, and Iq, in relation to the separate currents 
I;, and I;, in the field windings W, and W, for a motor in the 
circuit of Fig. 1 at R 
Full lines show n', Iya‘, and Ieq', in relation to Jf, at a constant I;, 
Broken lines show n, Iya and Iq as functions of I, at a constant 
fee 
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Fig. 5. Armature currents J}, and 2, and pole winding 
currents /;, and J; in relation to the armature speed n for 
the circuit of Fig. 1. Bs 
Superscripts (') to (IV) correspond to four families of curves ex- 
plained in text. 
the cross circuit becomes saturated (curve n = f (J;,); 
Figs. 4 and 5). This relation is explained in the theory 
of the electro-mechanical transformer, where it is 
found that an increase in the current of the controlling 
winding W,, weakens the secondary armature current 
Iz,3 and thereby has a braking effect. In the motor 
under investigation, the resulting motive torque in- 
creases with a fall in the current J,,. This increase in 
the motive torque, while the braking torque remains 
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constant, causes an increase in the rpm of the armature. 

(b) With an increase in the current J,, (at constant 
I,, and R,) the speed of the motor falls until the 
parallel circuit is saturated (curve n = f (I,,), Figs. 4 
and 5). This phenomenon is explained in the theory 
of the electro-mechanical amplifier, where it is found 
that an increase in the exciting current of the longi- 
tudinal pole winding W, strengthens, as stated before, 
the secondary armature current J,,. This causes a fall 
in the rpm of the armature. 

(c) With an increase in R (Fig. 1) at constant J,, 
and J,,, the motor spéed rises (Fig. 5), which is caused 
by a fall in the secondary armature current J,,. 

(d) In this motor it is enough to interrupt the cross 
armature circuit (c — d) and suitably to adjust the pole 
winding currents in order to get ordinary characteristics. 

The graph of J,, as a function of J,, in Fig. 4 can 
be divided into four zones. Between J,, = — 2A and 
I;, = 0 the graph shows that, when the exciting circuit 
of the cross poles is interrupted, the cross magnetic 
flux, eq. (5) can only be induced by the m.m.f. of the 
cross armature circuit W, J,,, and this flux can therefore 
be controlled by the current J,,. This follows from 
eqs. (4), (8) and (9). 

hen J,, is between the values of 0 and 45 A the 
current J,, does not change in spite of the increase in 
I;, and of a speeding-up of the armature. This is 
explained by the rise in the e.m.f. E, = C,n ©, with 
higher speed, and hence a fall in the current J,, = 


1 
I, which, with J;, = const., keeps the current 


1 
I,q unchanged. The whole chain of relations is ob- 
served in the starting operation; current /,, first rises 
on account of the flux ®,, then stabilises at a speed of 
250-300 rpm and remains constant during the starting 
period, although the current /,, falls sharply. This 
constitutes a particularly valuable advantage of the 
motor. It is the presence of the current J,, which 
allows starting without an external resistance, ensures 
a smooth acceleration and, what is most important, 
permits low-speed operation to be attained solely by 
variation of currents J,, and I,,, denied to the ordinary 
motor. 
































Fig. 6. Two circuit diagrams for the windings of the motor. 
a—Shunt excitation 
b—Series excitation. 

In the range between J,, = 45A to J,, = 16A, 
the cross magnetic circuit of the motor begins to be 
saturated, and a rise in the current J,, causes the 
current J,, to fall. 

In the fourth range, where J,. exceeds 16 A, a full 
saturation of the cross magnetic circuit takes place. A 
further rise in the current J,,, although it causes a fall 
of the current J,,, no longer influences the speed of the 
motor. 

The curve of /,, vs. I;, in Fig. 4 shows that it is 
entirely possible to make the relation between /,, and 
I,, automatically controlled. 

Fig. 5 shcws several groups of characteristics, taken 
on a test rig, of the motor with J,,. or J,;, kept constant. 
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The first, (superscript ') is a set of curves of 

and n as functions of J,, at a constant J,,. The 
(superscript '') is a set of curves giving the sani: 
tities as a function of J,, at J,, = constant. 7 

family of characteristics (superscript ''') gives / 

as functions of J,, whilst J,, is maintained at a 

value. This family represents the following tes: set-up, 
The winding W, of the para!lel poles is connected 
in series with the cross armature circuit through the 
brush set c—d. The fourth group, (superscript IV) 
consists of J,,, J, and m curves as functions of the total 
resistance R, of the cross armature circuit, whilst the 
two currents J,, and J;, in both sets of pole windings 
are kept constant. 

These results prove that, by utilising all three 
means of control (R, W, and W,), we can obtain a 
motor possessing extremely flexible characteristics. In 
particular, several windings of the motor can be 
connected in accordance with one of the diagrams of 
Fig. 6 to obtain the general properties of either a series 
or a shunt motor. 

It can be concluded from these investigations that 
the d.c. motor with split poles can find many applica- 
tions in paper mills, textile factories and metal-working 
industries, as well as in electric traction, where operation 
with frequent stops is required. 





A New Micro-Bending Test 
Method. 


By N. MironorF. (From Revue de la Soudure, Belgium, 
Vol. 7, No. 4, 1951, pp. 214-232, 31 illustrations.) 


In order to ensure better reproducibility of the results 
of micro-bending tests, the author has designed an 
apparatus with adjustable chucks movable in specified 
directions so that the angle of bending as well as the 
length of the zone of deformation can be held strictly 
constant. The thickness of the test piece may vary 
from 0-2 to 4 mm (0-008 to 0-16 in.) and should be uni- 
form to within 3 or 4 per cent over the zone of deforma- 
tion. The width, limited to 12 mm (4 in.) by the 
apparatus, has no influence on test results, apart from 
the effects of inhomogeneity of the test material. The 
length must be at least 8 to 10 mm for specimens up to 
1 mm thickness and 15 mm for thicker specimens. 
However, on longer specimens, tests can be taken at 5 
mm (13/64 in.) intervals. The specimens may be saw- 
cut, but should be finished by filing to eliminate the 
working stresses. 

The test piece presents an “‘ encastré ’’ micro-beam 
tent by uniform end couples without mandril or other 
supports. One end is kept stationary, the other rotated 
about a centre so chosen that the length L of the neutral 
fibre within the zone of deformation bears a constant 
relationship to the thickness d of the specimen through- 
out the test. The ratio L/d represents the “‘ intensity, 
the maximum bending angle A the “‘ amplitude ” of a 
‘‘unit” test deformation, whilst A x N (N = number of 
reversals to fracture) gives the total test deformation. 
Intensity and amplitude are strictly proportional in their 
effects as shown by experiment. If L/d is kept constant 
and A altered, N is found to be proportional to A — 4’; 
where A’ is a coefficient of the test material and its 
metallurgical state only, and independent of the gco- 
metry of the test apparatus. It varies between 20 and 40 
deg. for the usual industrial metals. On the other hand, 
the calculated maximum extension of the extreme fibre 
for a given constant amplitude angle A is found experi- 
mentally to be inversely proportional to N. It is thus 
possible to increase the sensitivity of the reverse- 
bending test by decreasing the angle of bending. 

Experimental results obtained with this apparatus 
scatter by less than 6 per cent in repeated tests on 
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homogeneous materials. The test is sensitive enough to 
demonstrate the effects of anisotropy of single grains in a 
coarse-grained aluminium test specimen with a thickness 
of one grain size (0-5 mm). According to the orientation 
of the grain in the zone of deformation, N varies by as 
much as 62 per cent. Tensile tests on mono-crystals 
are known to give variations of up to 68 percent. When 
the width of such a specimen is halved and each half 
tested separately, N is identical for the two halves of 
one original grain. The extent of scatter of the results 
thus gives a certain indication of the grain size in the 
specimen. 


The new testing method is especially revealing in 
connection with the thermal effects of welds, since 
consecutive tests can be taken on very small regions very 
close together in one test bar. Whilst the usual hard- 
ness tests only show variations of strength across the 
weld and parent metal, the micro-bending tests deter- 
mine the changes in ductility. Although a direct 
numerical relationship between N and the ductility 
would depend on the work-hardenability of the test 
material, it can roughly be said that the ductility varies 
similarly to N. Hence, an investigation of the weld 

(Concluded on page 228) 
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Optical Determination of the Quality of Metallic Surfaces 


By J. Eze and H. Griss. (From Metalloberfldche, Vol. 6, No. 2, February 1952, pp. Al7-A23, 12 illustrations.) 


Tue brightness of a metallic surface cannot be defined 
as the total amount of reflection from the surface, since 
a mat white surface may reflect more than a metal sur- 
face of poor mirror quality. Nor can it be defined as the 
amount of light reflected at the geometrical mirror 
angle since the micro-waviness of a surface may dim 
the “ mirror ” reflection, even though the surface ap- 
pears lustrous to the eye. The most convenient defi- 
nition, therefore, seems to be that of the amount of 
light reflected within a stray cone of chosen apex angle 


| 
| 
| 
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Fig. 1. Stray reflection within a narrow one. 
(a) incident ray ; (6) reflected ray (mirror reflection) ; (c) stray cone 
with small apex angle. 








about the axis of the geometrically reflected ray (Fig. 1). 
This apex angle may be chosen arbitrarily, but measure- 
ments of the intensity distribution of the reflection from 
various surfaces suggest an optimum value of about 
26 degrees (Fig. 2). Practically the whole amount of 
reflected light from bright metal surfaces, but only a 
small portion of the reflection from mat non-metallic 
surfaces, is contained within that angle ; mat metallic 
surfaces reflect a fair amount within these limits. How- 
ever, an instrument for the measurement of brightness 
should provide a choice of various angles and also allow 
determination of the geometrically exact mirror re- 
flection without stray effects. A point source of light 
and entirely plane reflecting surfaces are thus required, 
since any noticeable curvature will produce astigmatism, 
and hence stray effects not inherent in the quality of 
the surface. The effect of polishing grooves, on the 
other hand, should enter the measurements. 

The schematic arrangement of the instrument in the 
form of 2n optical bench (Fig. 3) shows the point source 
of light (1) (a bulb for car headlamps, arranged with its 
filament along the optical axis) and condenser lens (3), 
both horizontally and vertically adjustable on a fixed 
arm of the bench. A second, horizontally rotatable, arm 
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Fig. 2. Distribution of intensity of reflected light. 
(1) From lustrous metallic surfaces, 70 per cent reflected in narrow 


cone ; 

(2) from rolled aluminium sheet, 16 per cent reflected in narrow 
cone; an ; 

(3) from white paper, 4 per cent reflected in narrow cone. 


carries a lens (5) of short focal length, a frame (6) for 
interchangeable diaphragms, and a selenium cell (7). 
A daylight colour filter (2) ensures a spectral distribu- 
tion corresponding to that of the human eye. For 
calibration, the two arms are in line, so that 100 per cent 
of the light passing through lenses (3) and (5) is taken 
up by the photocell and produces a galvanometer de- 
flection of 100 units. The test surface is then inserted 
at the pivot of the bench, so that, if it be a mirror, the 
total reflection is concentrated by lens (5) as a point 
image in the diaphragm plane (6). If the diaphragm 
opening has just the size of the image, then only the 
geometrical mirror reflection will pass on to the photo- 
cell; if larger diaphragms are used, the photocell will 
also record the magnitude of the stray reflection limited 
by the diaphragm opening. The sheet samples (2 in. 
x 2 in. x 0-04 in. thick) are clamped flat against a 
rigid frame. The lamp current must be controlled very 
accurately and is taken from the mains through a 
voltage-controlled transformer, an iron-hydrogen re- 
sistance 50/150 V, 80mA, and a second transformer 
giving 4V. A shunt provides fine adjustment, and 
frequent control calibration is carried out by means of 
a standard mirror (aluminium evaporated on to glass) 
with 82:5 per cent reflection. The bench is initially 
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Fig. 3. Schematic arrangement of instrument. 
(1) Lamp; (2) filter; (3) condenser; (4) surface of specimen 
(5) lens; (6) diaphragm; (7) photocell. Dotted lines indicate 
optical path for calibration. 





Fig. 4. Instrument for measurement of brightness. 
(1) Light source ; (2) condenser; (3) clamps; (4) lens ; 
(5) diaphragm ; (6) photocell. 


so adjusted that the incident light includes an angle of 
21 deg. with the normal to the metal surface, and the 
standard mirror produces a point image in the plane of 
the diaphragm, i.e., maximum galvanometer deflection 
with a small diaphragm opening. After removal of this 
diaphragm, the galvanometer then shows a deflection 
of 82:5 units. When the test sample is inserted, the 
“* mirror ” reflection is first measured with a diaphragm 
of 0-1 in. dia. opening, and the mirror plus stray re- 
flection then obtained with diaphragms of 0-5 and 1 in. 
diameter or without any diaphragm. The 1-in. dia- 
phragm passes stray reflection within a cone of + 7 
degrees. Elliptical diaphragms indicate position and 
magnitude of the maximum and minimum stray re- 
flection due to astigmatism produced by polishing 
grooves. Non-metallic surfaces and initial oxide or 
other corrosion layers are characterised by high in- 
tensities at wide stray angles, and the instrument is 
sensitive enough to give quantitative results for such 
surfaces. Results are reproducible to within 1 per cent ; 
a reliable measurement of the “ mirror” reflection, 
however, requires especially careful adjustment. 


APPLICATIONS. 

(a) The stray angle of the reflected light increases 
if the polishing grooves of a specimen are normal to 
the plane of the incident and reflected ray, and is 
smaller if the grooves are parallel with this plane. For 
a stray cone of given apex angle, the difference in 
amount of reflection may be 3 to 4 per cent, i.e., measur- 
able with the instrument. 

(b) The surface of several sheets of pure aluminium 
(99-99 per cent), ground or ground and polished, was 
improved by two different dip processes I and II, and 
as a comparison, polished Al-alloy sheet was similarly 
treated. The measurements (Table I) show that pro- 
cess II is superior for pure aluminium, process I for 
Al-alloy, and that a treatment I followed by II appre- 
ciably increases the surface quality in all cases. Process 
I, in fact, reduces the mirror effect Rs of the ground and 
polished Al-sheet, process II increases it. This indicates 
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that process II exerts a good smoothing action, while 
the higher increase in stray reflection Ry due to process 
I shows that I merely imparts a higher brightness, 
Visual comparison confirms that an increase in Ry jg 
experienced as an improvement in brightness, an in. 
crease in Rs as an improvement in surface sm othness, 


TABLE I. INCREASE IN STRAY REFLECTION (4Rw) ANI INCREASE 








IN “‘ MIRROR ” REFLECTION (4Rs) DUE TO CHEMICAL POLISHING oF 
ALUMINIUM SHEET BY TWO DIFFERENT PROCESSES. 
| 99-99% Al-sheet | Al-alloy sheet 
Process | ground | groundand | ground 
mech. polished 
| ARn ARs | ARn ARs ARn ARs 
| | 
I | 44 3 | 21 = | 4 % 
im’) | “a2 4 | 2076 25) «| Ate 
1+ | 4744 | oe 5 ae 499° 43 





(c) A difference between better smoothing action 
(Ry-increase) and mere increase in brightness (R.- 
increase) was observed on copper sheets, nickel-plated 
in two different baths. The directional effect of the 
polishing grooves in the copper base, still observed 
after nickel-plating in one bath but disappearing after 
plating in the other bath, confirmed the original, non- 
directional differences found between Ry- and R- 
improvements. Micro-photographs of varnish replicas 
also confirmed the measured phenomena. It is note- 
worthy that the slight effect of polishing grooves can 
be clearly measured and that, in contrast to other 
methods, the brightness measurements give integral 
values over the whole metal surface. 
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Fig. 5. Corrosion measurements on ground deep-drawing 
steel, plain and nickel-plated, in an industrial atmosphere. 


Full lines: Brightness measurements. __ 
Dotted lines : Visual estimation of corrosion layer. 


(d) The onset of slow corrosion can be measured 
objectively with the instrument and can be discovered 
by a decrease in brightness (Rx) long before it can be 
estimated visually. The loss in brightness of nickel- 
plated deep-drawing steel (Fig. 5) is discovered within 
one day, while a noticeable corrosion layer becomes 
visible only after about 5 days. 
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Phosphate Coatings as Lubricants in the Severe Cold 
Forming of Metals 





By S. SPRING and L. K. ScHustTEr. (From Iron and Steel Engineer, Vol. 29, No. 5, May, 1952, pp. 64-71, 
3 illustrations.) 


Tue phosphatising of metals to facilitate cold forming 
operations* is accomplished by immersion of the metal 
being phosphated in a dilute phosphoric acid solution 
of another phosphate. Steel, for example, is prepared 
for forming by immersion for 2-7 minutes in a hot 
solution of zinc phosphate in phosphoric acid, followed 
by rinsing and an immersion in an oil or an emulsion 
lubricant. 

Phosphate coatings now make operations practical 
which were hitherto considered uneconomical, The 
advantages of phosphatising can be summarized as 
follows :—(a) increased die life, (b) higher drawing 
speeds, (c) greater single reductions, (d) elimination of 
some annealing operations, (e) prevention of scoring, 
galling and pick-up, and (f) improved corrosion re- 
sistance. The process is applicable to plain carbon 
steel and low alloy steels, aluminium and its alloys, and 
zinc and zinc alloys. Phosphatising cannot be applied 
to ferrous metals of austenitic structure such as stainless 
steel. 

For the preparation of the phosphatising bath, the 
usual method is to have two solutions, one of which is 
used to replenish the bath and maintain it at the proper 
concentration. Generally, the bath is of the order of a 
2 per cent solution of the concentrate dissolved in 
water. The tank can be made of mild steel. The 
greater portion of the water is put into the tank and 
heated to approximately the correct temperature of 
160-180° F before the concentrates are poured in. 
Heating is by means of steam coils, preferably of stain- 
less steel, arranged along the side of the tank. The 
insoluble material or sludge which settles at the bottom 
of the tank is removed periodically, for instance, about 
once a month. 

The pickling action of the acid on the steel has the 
effect of reducing the acidity in the layer of solution 
next to the steel surface. Provided that the initial 
reduction in acidity takes place gradually, so as to 
avoid precipitation of the zinc phosphate, the latter 
will deposit on the steel surface, particularly on re- 
ceptive portions such as grains of ferric carbide, par- 
ticles of pickling smut, electrically active centres due 
to local galvanic couples, rust and non-metallic deposits, 
etc. The process is accelerated once some of the zinc 
phosphate molecules become attached to these receptive 
centres. The pickled surface gives better adherence 
than an unpickled surface, because it provides a larger 
surface area to which the basic layer of zinc phosphate 
can attach itself. However, an excessive amount of 
Pickling smut or burnt drawing lubricant should be 
avoided, since this would result in loosely attached 
centres. Adherence is also improved by adequate 
rinsing before phosphatising, whether the metal is 
treated in an acid solution or in an alkaline cleaner. 

The phosphatising results in the formation of a 
crystalline deposit which is strongly attached to the 
surface. For cold forming work, the crystal size is of 
little importance. The feathery zinc phosphate crystals 
deposited on steel, for instance, are intertwined to form 
a uniform structure, which is not, however, continuous. 

€ coating contains a number of pores, of which 
about 1! per cent go through to the steel surface. The 
porous nature of the phosphate coating permits a quantity 
of organic lubricant to be absorbed in this porous 
matrix. This is released as the metal goes through the 
die, thus providing lubrication where it is most needed. 

n addition to the separating action provided by a 


*The first patent for this i i 
Germany, in 1934. is process was granted to F. Singer, in 
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phosphate coating, a supplementary lubricant is required 
to reduce rubbing friction and for this purpose emulsion, 
soap or oily lubricants containing fatty acid are used. 
The chemical rinsing of the phosphate coating before 
immersion in the organic lubricant makes the coating 
more reactive so that a rapid chemical reaction takes 
place between the zinc of the zinc phosphate and the 
fatty acid residues in the organic lubricant, resulting 
in the formation of soaps and partial soaps. This 
frequently gives a substantial improvement in the 
overall performance of the process. 

During its passage through the die, the phosphate 
coating is converted into an amorphous or glassy 
condition, and provided its initial thickness is sufficient, 
it is possible in many cases to draw metal a second or 
third time with this coating. The glass-like phosphate 
coating can be subsequently removed by a mild pickling 
operation or an alkali treatment to yield the basic metal 
surface, or it may be left on the surface after superficial 
degreasing in order to contribute to corrosion resistance 
and give a glossy surface. 

Although reasonably good results can be obtained 
by low-pressure spraying of the solutions, it is recom- 
mended for most severe cold forming operations to use 
the bath as an immersion bath, since the heaviest and 
most adherent coatings are obtained in this way. In 
general, it has been found possible to use lubricants in 
conjunction with phosphate coatings at much lower 
concentrations than were hitherto possible with other 
types of lubrication, and this reduction in the cost of 
lubricant compensates to some extent for the cost of 
phosphatising the surface. 

Good coatings are obtained on plain carbon steels 
and the lower alloys. In general, the process is not 
applicable to austenitic steels or steels with a chromium 
content higher than 10 per cent. Intermediate alloys 
with 3 to 8 per cent chromium can be processed. The 
coatings are relatively thinner, but this can be com- 


-pensated for by increasing the time of immersion in 


the bath or by using special lubricants. Performance 
in these cases is still far superior to that which could 
be obtained by thé use of the lubricant alone. 


REDUCED COEFFICIENTS OF 
FRICTION 


In the cold working of metals, lubrication becomes 
more of a problem with increased unit pressures 
necessary to perform a specific press operation. There- 
fore, any measure which reduces friction will facilitate 
the cold working process. It has been found that 
phosphatised surfaces give considerably lower coeffi- 
cients than uncoated surfaces. Typical results are given 
in Table I. 


TABLE I. 


Lubricant : diluted fat-soap emulsion applied by soaking at 160° F 
for one hour. 








Unit | Apparent coefficients of friction 
pressure inc Manganese | Cadmium 
psi Uncoated | phosphate | phosphate | phosphate 
1 
| | ' 
10,000 | 0-108 | 0-013 0-085 ' 0-034 
50,000 | 0-068 0-032 | 0-070 | 0-069 
100,000 ; 0-057 | 0-042 | 0-059 0-055 
200,000 | 0-070 0-043 | 0-066 0-055 





Equally favourable results are obtained with phos- 
phatised surfaces when other types of lubricants are 
used, such as pigmented fat-soap paste (chalk), or solid 
calcium stearite. 

The effectiveness of the phosphatising process is 
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also indicated by the amount of lubricant absorbed To determine the power consumption and the die perience 
with different immersion times and temperatures. pull with the two lubrication methods, co:nparatiye humidit 
Results are shown in Table II. tests were made on a drawing machine equipped with 
a kilowatt-meter and a dynamometer. The same wire 
ves Bs. ‘ as previously was drawn to 0-183 in. diameter, patented Asc 
i ae bat a sodium stearate solution. and then drawn through three die holes on a single the tens 
seseevetehllan este ss okt drawblock. Typical results obtained at a drawing the met 
Temperature | Weight of lubricant speed of 350 fpm are shown in Table IV. cross-Se 
F | m, gr/sq ft The table shows that for the first two dies, the die single p! 
| 0-070 pulls for the phosphatised wire are about 20 per cent high str 
ote 0-090 lower than those for lime-coated wire. Further tests extrusiO 
One hour re with dry soap-lime lubricant on phosphatised wire equipm 
pais were made at speeds up to 745 fpm and showed efficiency In th 
values as high as 77 per cent, the efficiency being defined pressure 
It is of interest to note the reduction in cross- as the ratio of the theoretical to the actual die pull. The forward 
sectional area obtained in drawing carbon steel using theoretical die pull, i.e., the force to overcome internal move if 
two types of lubricants in combination with a phos- friction, was calculated from the mean tensile strength 
phatised surface, applying a unit pressure of 200,000 before and after reduction. 
psi :—With lubricant ‘‘ A ” (diluted fat-soap emulsion, The advantages of phosphatising cannot be utilised 
160° F, one hour), the reduction is 52:5 per cent. With completely when drawing round wire, but an excellent 
lubricant ‘‘ B” (solid calcium stearite), a reduction in application of phosphatising is obtained when drawing 
area of 47-0 per cent is obtained. odd-shaped wire, where pick-up frequently occurs, The 
In wet wire drawing of finer wire, which is per- 
STAMPINGS formed at high speeds and with excellent cooling by 
In stamping work, the unit stress in the tool averages the dilute lubricant which floods the die holes, the 


5000-10,000 psi. Wet lubricants of the fat-soap emulsion application of phosphatising is particularly advantageous. 

type, either unpigmented or pigmented, are usually Its use results in: (a) an increase in speed of 40 per 

applied directly at the press. For more difficult stamp- cent or more, (b) 2-5 times higher die life, (c) decreased 

ings with stresses concentrated in particular areas, dry lubricant consumption, (d) improved corrosion resis- 

soap or wax films are suitable. However, the application tance of the wire, (e) smoother finish and excellent 

of a phosphate coating may be necessary in some in- appearance, and (f) a cleaner mill. 

stances, as illustrated in the following ex- TABLE IV. THE ca: 
ample. A tub for an automatic washing - : - aper i 
machine was to be formed from a blank — year | — | pial = — > eat Unie Poa: th 
in four or five operations on one press. ment | and after, re- Theoreti- | Actual a, stress connec 








{ 
Immersion time | 
1 
| 


Few seconds 











| 

On the second redraw die (sleeve die) in. | duction | cal | Psi kW substar 
Severe pick-up occurred, necessitating ston- = “jime | 0-183-0-153 | 29 1058 | 1543 | 485 | 195,000 15-83 
ing of the die after each three or four phos. ee eat eee al ania. yl legate 393 182,100 | 15-25 
pieces, and the use of a dry soap film did ; | | 
not give sufficient improvement. By = owe! h 6©ElhLlhLi | Ce lhl ee 
phosphatising the blanks, the pick-up and | | | | ae where 
consequent stoning Operations were com- lime 0-129-0-109 | 28:5 | 652 | 875 | 223 | 233,600 | 10-13 and in 
pletely eliminated and production was phos. a ecole ||) eee | — | a | eee |e relative 
increased by more than 100 per cent. Un 

It should be noted that the press must be adjusted In the manufacture of screws and bolts, which are én = 
to the phosphate lubricant system to avoid breakage produced from pre-drawn rods by cutting and upsetting, porosit 
and too shallow draws. Frequently, the blank holder phosphatising eliminates pick-up and _ scoring, and 
pressure must be decreased. provides a high die life and an excellent finish. 


TUBE DRAWING 


WIRE DRAWING ; me 
5 : a In the tube drawing industry, phosphatising has 
Comparative tests were carried out with phosphate- become an indispensable feature. It permits the drawing 
coated wire and lime-coated wire (2 lime dips) using a speed to be increased considerably, sometimes several 
dry soap-lime lubricant. The coils (400 lb. each) were times, makes higher single reductions possible, elimi- 
rolled from a single ingot of steel, containing 0-67 C, nates pick-up to a considerable extent, and even mini- 
0-70 Mn, 0-013 P, 0-030 S and 0-20 Si. The coils were mises annealing operations. The tubes thus produced 
drawn with a speed of 1800 fpm through four die holes have a smooth finish and a good corrosion resistance, 
(tungsten carbide dies) with about 30 per cent reduction and there is a considerable decrease in scrap. 
per pass and a total reduction of about 75 per cent. 
The results obtained are given in Table III. This DEEP DRAWING 
table also gives the corrosion resistance of the final The advantages of phosphatising in this field are 
drawn wire, the amount of rust having been determined the same as in tube drawing. In the manufacture of 
after exposing the wire to salt spray for 24 hours. hollow bodies, such as gas bottles, fire extinguishers, 
ordnance items, etc., it allows substantially greater re- 
TABLE III. ductions, and annealing operations can be reduced 
considerably. For example, a steel cartridge cast; 
mise finished conventionally from a cup in four draws and 
gr/sq ft annealing after each draw, using a dry soap = 
. be made with the aid of a phosphate coating in four 
ino | ae ce oer |} #2 draws without any inaetaadines pea and with a total 
phate | 226,850 5°5 49-3 1-42 : : : 
| | reduction of more than 80 per cent in cross-sectional 
area. Although this may not be completely achievable 
The die life was approximately 2-3 times greater in under mass-production conditions, the benefits are 
the case of the phosphatised wire than for the lime considerable. Furthermore, phosphatising completely 
coated wire. eliminates the difficulties which are frequently ¢x- 
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perienced when a dry soap film is exposed to high 
humidity at elevated temperatures. 


COLD EXTRUSION OF STEEL 


As cold extrusion subjects the metal to compression, 
the tensile strength value is meaningless and in theory 
the metal is extremely plastic, permitting reduction in 
cross-sectional area of 85 per cent or even more, per 
single press operation. However, owing to the extremely 
high stresses encountered, the practical limits of cold 
extrusion are set by tool strength, friction and press 
equipment. 

In the cold working of low-carbon steel by extrusion, 
pressures of 250,000 psi and higher are obtained for 
forward extrusions, i.e., where the steel is forced to 
move in the same direction as the punch, and 300,000 


psi or higher for backward extrusions, such as the 
piercing of a hole in a billet under compression. Cold 
extrusion may replace more and more the conventional 
method of hot forging and machining for the manufac- 
ture of heavy-walled hollow bodies, such as projectiles, 
rocket-heads, etc. Starting from billets sawn or cut off 
hot-rolled bars, and cupping by backward extrusion, at 
least 50 per cent of the metal is saved. The piece can be 
finished by conventional methods such as drawing, or 
finished to final length by extrusion. In general, it may 
be said that one extrusion operation replaces two 
drawing operations. 

Cold extrusion is of importance even for hollow 
bodies such as cartridge cases. The yield of the ingot 
to discs is about 35 per cent, and the yield of the ingot 
to bar stock is about 68-70 per cent. 


RUSSIA 


The Effect of the Structure of Cable Insulating Paper on its 
Dielectric Strength 


By V. N. Yorre. (From Elektrichestvo, No. 11, 1951, pp. 40-43, 5 illustrations.) 


A structural model of cable insulating paper is proposed, which takes account of several types of voids 
between cellulose fibres. This model yields expressions for the different dielectric constants in different 


directions. Measurements confirm the validity of the new expressions. 


The improved model of paper 


structure is important only at low paper densities. 


Tue calculation of the dielectric constant of impregnated 
paper insulation is based on a formula which proceeds 
from the assumption that the capacity of the cellulose is 
connected in series with the capacity of the impregnating 
substance : 


Em €e 
e= rae (1) 
aE a5 (r— a) Em 
where «, and e,, are the dielectric constants of cellulose 
and impregnating substance respectively, and a is the 
relative porosity of the paper. 

Unimpregnated paper simplifies the formula, because 
€m = €air = 1 and «, = 7. Replacing the relative 
porosity a by (1 — k), where & is the percentage of 
paper volume occupied by cellulose, we obtain : 


a 7 








Ex = = 
(l1—k)7+k 7— 6k 

The relative volume of cellulose k is related to the 
specific gravity of paper in accordance with the formula 
k= y/y., where y and y, are the specific gravities of 
paper and of cellulose respectively. Assuming y, = 
155, we obtain k = y/1-55 = 0-6458 y and 

7 
e, —_—_——_ as oe (2) 
7— 3°87 y 

Eq. (1) is confirmed by experiment provided the 
special features due to the manufacture of the paper, 
such as the pattern of solidification of cellulose are taken 
into account. Fig. 1 gives the theoretical and experi- 
mental values of dielectric constants of cable insulating 
paper related to its specific gravity. Curve 1 represents 
€q. (2). Curve 2 is obtained by measurements between 
Mercury electrodes of the dielectric constant of dry 
paper. ‘Test values exceed theoretical expectations. 

The explanation of this discrepancy is that the 
assumption underlying eq. (2) is the presence of voids 
exclusively in the form of layers or channels parallel to 
the surface of the paper, but not at right-angles to this 
surface. This assumption is adequate for condenser 
papers having a very small porosity, but does not apply 
80 well to cable papers with relatively large porosity. 
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Fig. 2 is a pattern of laminae and fibres representing 
cable insulating paper. This structure is a better model 
of real paper than the simple pattern of cellulose and air 
capacities arranged in series. In the following we shall 
call the direction shown by arrow 1 “ normal,” that 
shown by arrow 2 “transverse,” and that shown by 
arrow 3 “ longitudinal.” 

In the normal direction, the capacity C,, of cellulose is 
arranged in series with capacity C,, of the air enclosed 
in the voids 6,. At the same time, capacities C,, of air 
enclosed in the gaps 5, are connected in parallel. In 
the transverse direction, capacity C, is linked in series 
with capacity C,, and in parallel with capacity C,,. 
Lastly, in the longitudinal direction, capacity C, is 
in parallel with capacity C, of the whole air enclosed in 
the paper (combining capacity C,, and capacity C,.). 
From this structural model we obtain expressions re- 
lating the dielectric constant in the normal, transverse, 
and longitudinal directions to the specific gravity of the 
paper. 

Let us consider a cube of unit dimensions. The 
total thickness of cellulose in the normal direction is q, 
and in the transverse direction p. The following 
relations result : 


q=h.n,and p = d, nz 


where h, and d, are the thickness and width of a cellu- 
lose fibre, and m, and n,. the number of fibres over a 
unit of length in the normal and transverse directions 
respectively. The quantity pq equals the total area of 
cellulose in a unit of area in a plane perpendicular to the 
direction of the fibres. This quantity is therefore equal 
to the relative volume & of cellulose in the paper. 
Introducing former terms, we obtain 


l1—a 





Pq= =k... a (3) 


1 
Since the number of channels in the normal direction 
is below the number of channels in the transverse direc- 
tion, it can be said that g < p. In the longitudinal 
direction, capacity C,, is linked in parallel with capacity 
C,. Hence, 


€§=pqge.+(l1—pqg) .. ats (4) 


Equally, by analogy, the dielectric constants in the 
two remaining directions are 


k ee. 
q=ul—- + ————— .« @& 
Dp (p—>?'*) «+ P* 
P €« 
«= 1—p + ————— .. (6) 
k k 
(I—-e«, + - 
P P 


Replacing k by y, we obtain the following set of 
equations for impregnated paper insulation. 


€, = 0645 y «, + (1— 0°645 y) «,,.. (7) 
Pp? Ec Em 


€’ = (1l— p) en 4 (8) 
(p— 0:645 y) «. + 0°645 y e,, 















































0-645 y «, 





0:645 y 
Eo’ = (1 = -) ea = : — (9) 
4 (P— pe. + pre, 

Unimpregnated paper simply requires replacement 
of ¢,, by unity. 

Figure 3 illustrates the three dielectric constants jp 
relation to the quantity p for a paper of 0:7 gricm' 
The differences in the dielectric constants in the 
transverse and longitudinal directions are caused ep- 
tirely by the presence of channels perpendicular to the 
surface of the paper. Thus, the ratio of the dielectric 
constants measured in the transverse and longitudinal 
directions can serve as a criterion of the specific sectional 
area of the channels traversing the paper at right-angles 
to its surface. When «/e; = » = 1, the capacities 
C. and C, are connected purely in series, and the 
dielectric constant of the paper is at a minimum. The 
lower the coefficient 7, the higher the dielectric constant 
of the paper at a given specific gravity. 

In practice, the measurement of coefficient » was 
carried out by measuring the capacity of a disc spirally 
wound from paper strip cut in the appropriate direction, 
i.e., either in the transverse or in the longitudinal 
direction. The disc was placed between flat electrodes, 
ensuring a good fit between the faces of the disc and the 
electrodes. The coefficient 7 is the ratio of the capa- 
cities of two discs of identical dimensions wound res- 
pectively from transverse and longitudinally cut strips 
of paper. The author shows that the capactiy of the air 
contained between the windings is small and, moreover, 
since it exists in both discs, its influence on the measured 
ratio is quite negligible. 

Cable insulating papers of a specific gravity of 0:8 
were found to have a coefficient 7 within the limits of 
0-68 to 0-75. The relation between the coefficient » 
and the quantity p for a paper of given specific gravity 
can be obtained in the following manner. Assuming a 
quantity p, we obtain from eq. (9) the dielectric constant 
in the transverse direction. The dielectric constant 
in the longitudinal direction, which is independent of 9, 
is obtained from eq. (7). The ratio of the two quantities 
€, and e, gives the coefficient » corresponding to the 
assumed value of p. 
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In practice, p can change between 1 and k. In Fig. 4 
the relation between p and the coefficient 7 is illustrated 
for papers of several specific gravities, namely, 0:7, 0°8, 
0:9 and 1-0, 1-1 and 1-2. For approximate calculations 
the quantity p for papers of specific gravity 0:8, 0-9, 1, 
can be taken as 0:87, 0:95 and 0-98 respectively. 

For accurate calculation of the dielectric constant of 
impregnated paper, the quantity p must be obtained 
from measurements of the coefficient » evaluated by 
means of eq. (8) . In Fig. 1, the broken line is the 
result of applying eq. (8) with the values of p taken 
from the recommendations of the previous paragraph. 
Curves (1) and (2) should coincide at the specific gravity 
of 1-55, which is the specific gravity of cellulose and 
denotes a complete absence of porosity. In practice, 
the difference becomes unimportant beyond a specific 
gravity of 1-1. 
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SWEDEN 


The Dynamic Capacity of Roller Bearings 


By G. LUNDBERG and A. PALMGREN. (From Acta Polytechnica, Mechanical Engineering Series, Vol. 2, No. 4, 
Issue 96, 1951, 32 pages, 16 illustrations.) 


This article sets forth the results of further investigations into the theory of roller bearings, originally 
published in 1947.* This theory has been modified in certain respects, and a simplified method has been 
evolved for the calculation of dynamic capacity and bearing life. 


Tue life L (in millions of revolutions) of a bearing 
application can be determined as a function of the 
dynamic capacity C of the bearing and the applied 
load F, by means of the relation 
L = (C/F)? ae en (1) 
The calculation of C is indicated in Table I. The tests 
carried out have shown that the following values can 
be used for the exponent p:— 
= 3 for point contact against both rings, 
p=4 for line contact against both rings, and 
p = 10/3 for line contact against one ring and point 
contact against the other. 
The symbols used are as follows (see Fig. 1) :— 
D, = roll body diameter, d,, = pitch diameter, r; = 
raceway radius, R = roll body cross profile radius, 
i= number of rows of roll bodies, « = contact angle, 
Z=number of rolling bodies per row, /, = contact 
length of roll bodies. For conventional roller bearings, 
|, =1,—121,°* with grinding relief grooves in 
the bearing raceways, and 
1,~ 0917,  .. (l, = length of rolling body) for 
bearings without relief and con- 
sidering end radii. 


Units used :—forces in kilogrammes, linear dimensions 
in millimetres. 


From the experiments which have been carried 
out, it follows that the edge loading coefficient A can 
vary between 0°4 and unity. For thrust bearings, the 
factor » accounting for uneven load distribution depends 
on the contact angle « and can be determined from 


*See The Engineers’ Digest, Vol. 9, Nov. 1948, pp. 369-371, Vol. 10, 
Jan. 1949, pp. 15-19, and April 1949, pp. 123-126. 


n= 1—ksinae =a aa (2) 
The values of A are given in Table II. This table 


includes values for a correction factor v which will be 
used later. 
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Fig. 1 
The resultant dynamic capacity is then determined 
by means of the following formulae. 
For roller bearings with line contact against both 


rings : 
C = Ci = C;, {1 ! (Ci, C,,)°/?}7/° ‘* (3) 
E= (C/FY Bg Ae ae ad (3’) 
For roller bearings with point contact against both 
rings : 
é — Oye = Ci» / {1 | (Ci» C,, "Fr a (4) 
EE =(6/FY aa ee es as (4’) 


For roller bearings with point contact against one ring 
and line contact against the other: 





















































TABLE I. 
Line contact Point contact 
| Thrust bearing | Thrust bearing 
Radial Radial | 
bearing | a ~ 90 | «= 90 bearing | a # 90 | a = 90 
Y (D,/dm)cosa | (Da/dm) cos a| Da/dm (D,/dm) COS % | (D,/dm) COs % | D,/dm 
Inner ring Inner ring 
A= 212 | = 56-24 56:2 4 4-1 10 » | 10 » 
he ~ y2/9 el —y)?9/27 (1 i y)tl4 y2/9 ys (1 al y)'*39/(1 1 y)'Is | yas 
fa (cos ~)*/® | (cos «)7/® tan « 1 (cos «)°*? | (cos «)°"? tan % 1 
Cir = XSi fo fa (ila)?! Z4!* D292? Ciy = Afi fafa i®? Z*!? Dyt* x { (2 R/D,)/{1—(R/r)) } 
Outer ring Outer ring 
fi 20°4 56:2 » | 562 3°94 | 10 » 10 7 
te yl? el = y)?9/27 /(] — y)il4 y2/9 yes el n y)!39/(1 a yi yo3 
fa (cos «)7/® | (cos «)7/* tan a | 1 (cos «)*? | (cos a)*? tana | 1 
= nail i 
Cir = Af, fof (ile)?!® Z3/* Da?!” C,. = \fifzfat’ 2° DS *x {(2 R/D,)/(1 —(R/r,)\}°" 








Note: The subscripts / = line contact, p = point contact, i = inner ring, e = outer ring. 
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C= 080'C,"* C,** 
L = (C/F)**!* 
where L is in millions of revolutions. 


The basic capacity for thrust bearings with two 
rows of similar roll bodies acting in the same direction 
and with different numbers of roll bodies, Z, and Z.,, 
respectively, is found from the basic capacities for each 
row, C, and C,, calculated as single-row bearings 
after which the resultant dynamic capacity is determined 


from 

we (Z, = Z2)/((Z,/C,)” a (Z,/C,)*}!" (6) 
where w = 10/3 and 9/2 for ball bearings and roller 
bearings respectively. 


SIMPLIFIED METHOD 


With a bearing having point contact under zero 
load, the conformity between the rollers and the bearing 
rings is so intimate that the contact area under load 
spreads out over the whole or the greater part of the 
roller length. For a bearing having a line contact, one 
must arrange for a certain amount of crowning if edge 
loading is to be avoided. 

As a rule, therefore, the contact between the rollers 
and the raceways transforms from a point contact to a 
line contact after reaching a certain load, and the life 
exponent varies from 3 to 4 for different loading inter- 
vals within the same bearing. 

It is thus desirable to have a uniform method of 
calculation which will be applicable to all types of roller 
bearings and for all loading intervals. The following 
method has been found convenient for practical work. 
In all cases, the life formula used is 


L = (C/F)3 (7) 


For the determination of the basic capacity C, the 
equation used is 


C = vC,;,/{1 + (Ca/C,,)*/2]2/* (7’/) 


where C;, and C,, are both calculated for line contact 
as shown in Table III. The correction factor v takes 


(5) 
(5’) 





Taste II. 
Radial bearings | A 








Self-aligning ball bearings .. | 
Single-row deep groove ball bearings | 
Double-row deep groove ball bearings 
Angular contact ball bearings 
Cylindrical roller bearings with two | 
modified line contacts 
Cylindrical, tapered and spherical 
roller bearings with one point con- 
tact and one line contact .. 
Cylindrical and tapered roller bearings 
with two line contacts Age | 


o ooo- 
Mu oooeo 
yu wow 
& 

Co 
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0°54 1-26 
0-45 1-36 




















Thrust bearings | A k na 








Single-row ball 
thrust bearings 
a = 90°) 
Spherical roller 
nner s bearings fo 
io = 


0- alae 0:60 | — | 0-60 
} 


0-15 | 0-48 |1-26) 0-60 0-48-0-51 


0-7-0:9 0-6-0-65 





| 
| 
a 





millions of sattaiee three different values of » are 
employed :— 
(a) both contacts are line contacts:  » = 1:36, 
(b) both contacts are point contacts:  v = 1:20 
(c) one contact is line contact, the 
other point contact: v= 1°26, 

Table III gives the formulae required for the 
calculation of the basic dynamic capacity. For com- 
pleteness, the formulae for ball bearings are also in- 
cluded. The only fundamental change for these is a 
decrease in the size-relation function F(D,) for D,> 
254mm. Units: kg and mm. 

The formulae for roller bearings are valid with equal 
effective roller lengths of contact against both rings of 
the bearing. If in practice the contact length /, is 
different with the respective rings, the lowest values 
should be used. The values of 7, A and » are given in 
Table II. 


EQUIVALENT LOADS FOR ROLLER 
BEARINGS 


’ 
























































account of the fact that the exponent in the life formula The following symbols are used:—F, = actual 
is reduced to 10/3. For the range L = 100 to 10,000 radial load, F, = actual thrust load, P, = equivalent 
TasBLe III. 
Ball bearings Roller bearings 
Thrust bearings Thrust bearings 
wee Radial ! 
| bearings a ~ 90 a = 90 bearings | a ~ 90 a = 90 
y= (Da/dy) COS &  (Dy/dm) Cos & Da/dm | (Da/dm) 008 & | (De/dy) Cos & | Duden 
Te (cos %)°? (cos m)°*? tan 1 (cos a)? | (cosa)?/*tana | 1 
f= 41 10 » 10 7 22 56°2 7 56:2 
Sa = FA {ham yp MAL + 97? a a PPL — YPM + yy" a 
fe | [a —y/ + yy [(a—y/a + yen 
fs 1-04 f, ‘ 1 104f, | P 
Cii/C.r - fs ((ri/r-) (2 7, — Da)/(2 75 — Da) ts 
&e 1/(1 + (C,,/C,,)'°?}* 1/[1 + (Cy/C..) PP” 
f. = | AB Ai fe/{1 — (D./2 v1" vAB Shs a: 
F(D,) = | D.'* for D, < 254mm D,2/? 
3°64.D,"/* for D, > 254mm 
fe fai®* Z° F (Da) fe fa (ila)?!® Z°!* F (Dz) 
L= (C/P)* (C/P)98 
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adial load. On the basis of the test results carried out 
ince 19477, the equivalent radial load P, can be calcu- 
ited by means of the following formulae for spherical 
and tapered roller bearings :— 
Single-row bearings : 

F,/F, < 15 tana ; P, = 4 


, PF. > IStane ; P, - 4 F, | 0°4 F, cotan «. 


+See The Engineers’ Digest, Jan. and April, 1949, for the formulae 
‘for ball bearings and for a numerical example on equivalent loads. 


The Measurement of 





Double-row bearings : 

F,/F, < 15 tana ; P, = F, -+- 0°45 F, cotan « 

F,/F, > 15 tana ; P, = 0°67 F, + 0°67 F, cotan « 
For combined applications (two bearings with lives L, 
and L, and point and line contact), the resultant life is 
obtained from 

1/L = ((1/L,)"1 + (1/L,)*2}"/ "res 

where wres = 2w, w2/(w, -+ We), and w, or wz have the 
value 10/3 for point contact and 9/2 for line contact. 


SWITZERLAND 


Non-Electrical Quantities 


By C. VON BASEL. (From a paper presented before the Swiss Society for Materials Testing (SVMT), at the Federal 
Technological University (ETH), Zurich, on December 14, 1951, 17 pages, 43 illustrations.) 


6, After reviewing various methods hitherto employed for the electrical indication of non-electrical quantities, 
0, this report describes a transducer or pick-up arrangement consisting of sliding inductance cores in an 

impedance bridge for amplitude modulation. The units can be used for static and dynamic measurements. 
5. A special transmission element is described which enables signals from transducers on rotating parts to be 


TE electrical measurement of mechanical quantities 
came into great prominence as a result of the rapid 
| advances in technology achieved in the period which 
f began shortly before the last war. As compared with 
purely mechanical means of measurement, electrical 
measuring systems have considerable advantages, viz. :— 
greater sensitivity and discrimination, possibility of 
monitoring and recording at any distance from the 
measuring position, static measurements as well as 
dynamic measurements up to high frequencies, ease of 
measurement, simplicity of direct readings and evalu- 
| ation, less maintenance and less costly designs for the 
| sensitive elements or pick-ups converting the mechanical 
quantities investigated into electrical signals. 

If the use of equipment of this type is not even 
more widespread than it is at present, this is because 
no satisfactorily standardised equipment has hithero 
been available. A large number of electronic measuring 
methods has been developed and no possibility was 
left unexplored in an endeavour to utilise all types of 
physical phenomena as a basis for new methods of 
measurement. 


VARIOUS METHODS OF MEASUREMENT 


It will be of interest to consider some of the best- 
known methods. 

The carbon-pile method makes use of the resistance 
variation of a column of thin carbon discs under com- 
pression. Even with a fairly high preload, it is difficult, 
owing to hysteresis effects, to obtain reproducible 
results, since any load exceeding the maximum load of 
the calibration will alter the calibrated values. 

The electrodynamic method uses a permanent magnet 
and a moving coil provided with an elastic suspension 
Which enables it to move in the air gap. With this 
method, the e.m.f. generated is low even at fairly high 
Velocities. Very slow movements, or quasi-static pro- 
cesses which occur once only, cannot be indicated at 
all with this equipment, which cannot be calibrated 
statically. The moving coil system also has a low 
natural frequency, which makes it unsuitable for many 
applications. 

Until recently the piezo-electric method was ex- 
tensively used for measurements. When pressure is 
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transmitted inductively to stationary elements without using slip rings. The various designs developed 
include a 4-mm_ strain-measuring element as well as torque meters, torsional vibration indicators, and 
dynamic pressure pick-ups. 


applied on a quartz crystal, this generates an electrical 
charge, which produces a voltage when applied to the 
plates of a capacitor. The system is sensitive to cable 
vibrations, and discrepancies due to zero-drift occur in 
the d.c. amplifier connected to the pick-up. 

The strain-gauge method with resistance-wire strain 
gauges has been increasingly employed in recent years. 
The fact that strain alters the resistance of a wire was 
known already in the earliest days of electrical measure- 
ments, but the principle was not extensively applied 
until recently. A disadvantage with resistance-wire 
strain gauges is their unsuitability for static calibrations 
before and after dynamic tests. Further experience in 
the use of these strain gauges, based on very careful 
measurements made by Dr. Czerlinsky, has been 
summed up by Dr. Merz in an article published in 
“* Archives of Technical Measurements ”’* as follows :— 


In view of the many factors which cannot be con- 
trolled, it is difficult to accept statements that errors 
can be less than 3 per cent in static measurements, or 
less than 5 per cent in dynamic measurements with 
these strain gauges. 

Changes in temperature produce electrical and 
mechanical effects. Even with constantan-wire strain 
gauges in a bridge arrangement, temperature variations 
can affect the zero reading as well as the peak-amplitude 
value. Mechanical effects due to temperature occur 
when the specimen and the gauge wire have different 
thermal expansion coefficients. Furthermore, the modu- 
lus of elasticity of the adhesive is much lower than that 
of constantan or steel, and it can thus reach much 
greater elongations without going beyond its yield point. 

In addition, the effect of insulation should also be 
taken into account. A stress of 7100 psi corresponds 
to a strain of 0-025 per cent for steel. To obtain stress 
values with an accuracy of 1 per cent, the strain 
measurements must therefore be accurate to 5 x 10°. 
This means that soldered and other circuit connections 
must be reliable to 0:0006 ohm, when using strain gauge 
elements of 120 ohms resistance. This is a very stringent 
requirement for the circuit. Furthermore, the in- 





*L. MERZ: Strain measurement with resistance-wire strain gauges. 
Archiv fiir technisches Messen, V-91122-11, July 1950; and 
V-91122-12, August 1950. 
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sulation resistance in parallel with the wire must have 
a value of 600 megohms, and the insulation resistance 
to earth must not be less than some 100 megohms. 
These difficulties with resistance-wire strain gauges do 
not seem to have been fully appreciated in many cases, 
and defective insulation resistance may be the reason 
for the unsatisfactory results complained about in 
various technical papers. 


REQUIREMENTS FOR 
VIBRATION-MEASURING EQUIPMENT 


Vibration-measuring equipment may be regarded 
as technically efficient if it is universally applicable and 
also fulfils the following requirements :— 

(1) Zero point stability over long periods of time. 

(2) Temperature stability and reproducibility of re- 
sults without hysteresis effects. 

(3) High natural frequency and adequate damping. 

(4) High sensitivity with a minimum use of amplifica- 
tion, simplicity of operation, mains-operated equip- 
ment independent of network fluctuations. 

(5) Constancy of response unaffected by replacement 
of circuit components such as valves. 

Suitability for static calibration before and after 
each test. 

(7) Independence of cable capacitance effects and 
cable length. 

(8) Insensitivity to stray fields of electrical or magnetic 
origin. 

(9) Operation without slip rings, i.e., freedom from 
disturbing effects due to mechanical contact (wear, 
contact resistance variation, thermal voltages, etc.). 


NEW MEASURING EQUIPMENT 


A new range of industrial electronic measuring 
equipment has been produced by the Vibro-Meter 
Company.* All the elements are standardised and a 
minimum outlay of equipment is required for static and 
dynamic measurements in widely different fields of 
application. 

The measuring system comprises a transducer 
element or pick-up and an electronic apparatus specially 
designed for industrial applications. The system is 
based on the use of an amplitude-modulated carrier 
frequency, the amplitude modulation being obtained 
by means of two impedances in an a.c. bridge arrange- 
ment (see Fig. 1). 


*Fribourg, Switzerland. 
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Fig. 1. Variation of impedance as a function of the position 
of the inductance core. 

The impedance variation is linear over a wide range, 
and is determined by the position of the inductance core, 
as shown in the diagram of Fig. 1. Two impedances, 
generally of the inductive type, form the measuring 
element of the pick-up and are of very small dimensions 
for carrier frequencies of some thousands of cycles per 
second. The core is of “‘ invar”’ alloy, and temperature 
compensation is maintained to fairly high temperatures 
by using suitably selected materials for the pick-up. 
The mechanical centre of the pick-up coincides with the 
electrical centre of the system. 

To eliminate stray-field effects, the impedance coils 
are wound in opposite directions. The carrier frequencies 
are as high as 50 kcps so that cable effects are unimpor- 
tant. The pick-up construction is extremely simple 
As the pick-up is fed with an adequate amount of power, 
the general sensitivity to external disturbances is low, 
and the amplification of the electronic apparatus is thus 
maintained within reasonable limits. 

For measurements on rotating parts, no slip-rings 
or brush-gear are required, and the slipringless trans- 
mission is free from wear and maintenance problems. 
Signal transmission from rotating to stationary elements 
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Fig. 2. Slipringless rotary signal transmitter, developed 
y Dr. von Basel. : 

(1) = Rotating impedance bridge; (2) = stationary coils; (3) 
balancing for amplitude and phase; (3a) = knurled ring for 
phase balancing ; (4) = carrier frequency ; (5) bridge resistances; 
(6) = rotating coils; (7) = cable connections ; (8) = hollow stu 
shaft; (9) = stationary casing; and (10) = terminals (three a 

120 deg.) for connections to pick-ups. 
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of the system is by means of two coils, situated fairly 
cose to each other, and arranged so that one is able to 
rotate while the other remains stationary (Fig. 2). To 
woid any wobbling effects, the system is designed so 
that the magnetic coupling of the two coils is not 
fected by angular misalignment. In this arrangement, 
the entire impedance bridge rotates with the shaft and 
the bridge supply voltage, which is the actual carrier, 
is transmitted inductively by means of a stationary 
primary coil P, to a rotating secondary coil S,. The 
bridge Output is then transferred from a rotating 
primary P, to a stationary secondary coil Sy). 

The electronic equipment is made in two different 
models, for linear-displacement and rotary-type pick- 
ups, respectively. In the first model, the balancing 
elements for amplitude and phase are included in the 
apparatus, whereas in the second model the compen- 
sation is arranged in the pick-up. In both models, the 
circuits include an 8-kcps oscillator, a single-stage 
amplifier, a “‘ magic eye ” type bridge balance indicator, 
and a single-valve output stage following a sensitivity 
control and a demodulator. The systems are mains- 
operated with voltage stabilisation. In both models, 
the output can be applied to a galvanometer oscillograph 
ora pen recorder, the output signal reaching a maximum 
amplitude of +: 40 mA with a matching resistance of 
1t010 ohms. The units are also available with cathode- 
ray oscillographs for monitoring purposes. Other units 
have been designed with a 50-kcps carrier frequency 
fcr extra-high-speed work, and a 50-cps (mains) carrier 
frequency suitable for static or slowly-varying pheno- 
mena. Combined units, with outputs applicd to both 
the x- and the y-plates of the oscillograph, have also 
been developed. 


MEASUREMENT ACCURACY 

For dynamic measurements, the accuracy of in- 
dication is about 1 to 2 per cent.* Static measurements 
can be obtained with an accuracy of 0-02 per cent, with 
a linear response up to + 15 mm displacement, by 
means of the Vibro-Meter measuring bridge, which 
operates as a null-indicator. Two of the bridge in- 
ductances form the pick-up element (Fig. 3) and are 
connected through a cable to the other two compen- 
sating arms which are adjustable for zero output by 
means of a micrometer screw. Readings are accurate 
to four places of decimals, and recalibration is not 
necessary provided the pick-up is not exposed to high 
overloads. 

STRAIN-MEASURING EQUIPMENT 

The strain-gauge elements consist essentially of 

two small tubes which can slide into each other, each 


*Recording accuracy depends, however, on the type of recording 
devices used, and considerable information on this subject is 
given in an article by W. HAERTEL in Archiv fiir techn. Messen, 
J035-6, July 1950; and J035-7, August 1950. 
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Fig. 3. Schematic diagram of Vibro-Meter measuring 

mae bridge (50 keps carrier frequency). 

for Path 3 (2) = zero balancing; (3) = micrometer drum 
ancin« adjustment; (4) = 50 kcps carrier frequency ; 
65 demodulator ; and (6) = null instrument. 
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tube being attached to the structural component under 
investigation by means of small holders or mounting 
blocks. On machine parts working under rough opera- 
ting conditions, these blocks may be soldered or spot- 
welded to the measuring positions. For small gauge 
lengths, the element is set on the test structure by 
means of contact points and clamps (Fig. 4), and held 
in position by means of suction pads. The moving 
core is in this case attached to a flexible member which 
prevents any tilting of the pick-up. The gauge includes 
a micrometer head for calibration and adjustment. 


6 gO) 2 6 


oe 














: = 
LLL 1A, 


| 
G) MAX.GAUGE ___ a 


LENGTH 30mm 
Fig. 4. Static and dynamic strain gauge. 

(1) = Sliding core; (2) = inductance coils; (3) = calibrated 
drum with scale; (4) = stopping pin; (5) = cable connections ; 
and (6) = mounting blocks. 

Strain-measuring elements with adjustable gauge 
lengths have also been developed, by using a leaf- 
spring fixture which transmits axial strains only, without 
lost motion due to tilting or twisting (Fig. 5). In some 
designs, the holding members include a_ball-and- 
socket arrangement, which can also be used on curved 
surfaces. Special water-tight elements have been 
produced for use on dams. 

In cases where many measurements have to be taken 
in rapid succession to determine stress distribution, 
e.g. on a large structure or a ship’s hull, the ball-and- 
socket arrangements can be used in conjunction with 
magnets to hold the fixture supports at the test positions. 
Small permanent magnets with great holding power, 
provided with short steel contact points, make it 
possible to set the pick-up on a definite gauge length. 

For the determination of stress-concentration factors 
on curved surfaces with high stress gradients, a 4-mm 
(5/52 in.) strain-measuring element has been produced 
(see Fig. 6). The sliding-coil system is mounted on a 
fixture consisting of two arms held in place by an 
elastic stud which is subjected only to a compressive 
load. The method of attachment is such that the pres- 
sure with which the fixture is held against the test 
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| 6 
MAX.GAUGE 
LENGTH 30mm 
Fig. 5. Strain gauge with measuring points and adjustable 
gauge length. 
(1) = Sliding core; (2) = inductance coils; (3) = calibrated 


drum; (4) = measuring points; (5) flexible member; (6) 
= adjustable block ; and (7) = cable connection. 
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Fig. 6. Strain gauge with 4 mm gauge length, suitable for 
static and dynamic measurements. 
(1) Sliding core; (2) = inductance coils; (3) balancing 
micrometer; (4) = cable connections; (5) = carrier body; 
(6) = flexible element; (7) = measuring points; (8) = band 
clamp ; (9) = feed drum for band clamp; (10) = band clamping 
screw; (11) = screw for fine adjustment of band tension; and 
(12) = angular pivoting device. 


position has no effect on sensitivity. The measuring 
element can be set on the surface at any required angle 
relative to the main line of curvature. Measurements 
with this pick-up can have a maximum amplification 
of 10°. 


ACCELERATION TYPE PICK-UPS 

The high sensitivity of the sliding-core system 
makes it particularly suitable for acceleration type 
pick-ups with a high natural frequency and adequate 
damping. The seismic mass is connected to the pick- 
up body by means of springs or diaphragms, which 
are stiffened to such a degree that natural frequencies 
of up to 2000 cps are obtained. Viscous damping, 
proportional to velocity, is provided by using silicone 
fluids which have a viscosity independent of temperature. 
The pick-ups are calibrated by tilting them through 
an angle of 90 degrees, this giving a static deflection 
corresponding to an acceleration of 1 g or 32:2 ft/sec?. 

A sectional drawing of the universal diaphragm-type 
pick-up is shown in Fig. 7. This unit can also be used 
with a needle follower or as a pressure pick-up. Models 
with extremely small dimensions have also been de- 
veloped. 

For measurements of rapidly varying gas pressures 
or fluid pressures, particularly in engine systems, a 
pressure-indicator pick-up has been designed so that 
it can be screwed into the combustion chamber. For 
measurements at temperatures above 80°C (176° F), 
the pick-up is provided with a water cooling arrange- 
ment. Its natural frequency is above 50 kcps. For 
very low pressures and differential pressures of the 
order of 1 mm Hg, and for low-pressure diagrams of 
intake and exhaust fluctuations, a double-diaphragm 
pick-up has been produced. Its natural frequency is 
close to 2000 cps. 

Further types of pick-ups include degree-marking 
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Fig. 7. Universal diaphragm-type pick-up, adaptable for 

use as a seismic-mass, die-follower, or pressure-sensitive 
element. 

(1) Sliding core; (2) = inductance coils; (3) 

(4) = damping; (5) = seismic mass ; and (6) 





diaphragms ; 
cable connections. 
and time-marking capacitive pick-ups with eccentric 
or spiral-type rotors, and rotary capacitive or inductive 
pickups for the measurement of angular acceleration. 
These are used in conjunction with the slipringless 
transmitter unit already mentioned (see Fig. 2). 

Compressive loads up to 100,000 kg may be measured 
with the specially designed heavy-pressure pick-ups 
which can be used in rolling mills, presses, materials 
testing machines, etc. The units are suitable for both 
static and dynamic measurements. To eliminate eccen- 
tric loading effects due to non-parallel test surfaces, the 
pick-up diaphragm is loaded through a self-compen- 
sating ball-and-socket system of suitable size. 


TORQUE-MEASURING EQUIPMENT 


The impedance-type torque-measuring unit is de- 
signed as a flanged coupling which can be fitted between 
the driving shaft and the driven shaft in order to 
measure transmitted mean torque and vibratory torque. 
The torsion shaft is of a beryllium alloy which gives a 
stress-strain diagram without hysteresis effects. At 
either end of the calibrated measuring portion and at a 
distance equal to the gauge length, two flanges are 
fitted, which carry the inductive elements for the 
measurement of the very small angle of twist. To 
eliminate the effect of any possible bending moments, 
the inductive elements are mounted in a self-compen- 
sating arrangement at 180 degrees relative to each 
other on the shaft. The torque meter is employed in 
conjunction with the inductive transmission unit s0 
that no slip-rings are necessary. 





IRON AND STEEL MAKING IN THE U.S.A. 
Concluded from page 207. 


with increased use of fuel oil and the introduction of 
the continuous working week, has already given an 
increase of 25 per cent in the output of finished steel per 
man. 

The Team urges a continuation of at least the current 
expenditure by the British steel industry. At present 
prices £30 millions must be spent each year merely 0 
maintain existing capacity. Plans are, however, now 
being made to increase the present capacity, and the 
Team considers that an annual capacity of around 20 
million ingot tons could be reached in a reasonable time 
only if annual capital investment of £60 millions 1s 
maintained or even exceeded. 
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The Effect of Quench-Ageing on the Notch Sensitivity 
of Steel 


By J. R. Low, Jr. (From The Welding Fournal, Vol. 31 No. 5, May 1952, pp. 253s-256s, 6 illustrations. 


Quench-ageing is sometimes responsible for the brittle zone adjacent to welds in semi-killed mild steel 
and in such cases may be improved by a low temperature post-heat treatment. 


Tue fact that strain-ageing may raise the notched bar 
impact transition temperature of mild steel is now well 
recognised. The fact that quench-ageing also occurs 
in this class of steels and may also raise the impact 
transition temperature has not received as much atten- 
tion as a possible factor in the brittle failure of welded 
gructures. The thermal cycle required to initiate 
quench-ageing, i.e., a short time of heating in the range 
of 500 to 700° C followed by rapid cooling, may well 
occur in the heat-affected zone immediately adjacent 
to a weld, particularly in heavy plates. That portion 
of the base metal which experiences such a thermal 
cycle can then be expected to decrease in ductility with 
time of ageing at room temperature, ultimately leading 
toa brittle region having a much higher transition tem- 
perature than the unaffected base metal. This brittle 
region may be partially eliminated by a short-time low- 
_ post-heating in the neighbourhood of 
350° C. 

Quench-ageing effects may also be produced, but 
toa lesser degree, by slow cooling from the 500-700° C 
temperature range. It is believed that the precipitation 
which occurs during such slow cooling is at least par- 
tially responsible for the generally observed effect of 
thickness on the impact transition temperature of as- 
rolled mild steel plates, i.e., that the heavier the plate 
the higher is the transition temperature. 


EXPERIMENTAL PROCEDURES 

The material used throughout this investigation was 
asemi-killed steel, in the form of }-in. hot-rolled plate 
of the following analysis: C, 0:17; Mn, 0°75; P, 
0017; S, 0-035; Si, 0-044. 
_ Standard key-hole Charpy specimens were cut 
from the plate with their long axes parallel to the rolling 
direction and with their notch axes perpendicular to 
the plate surface. The specimens were prepared 
except for notching, heat treated, and then notched. 
Those specimens designated ‘‘ as-quenched”’ were 
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notched and tested within five hours of quenching. 
During this time they were kept at 0° C except for the 
short time required to drill and slot the standard notch. 

The quench-ageing heat treatment consisted of 
heating for five minutes at 690° C in a lead bath, water 
quenching and then ageing at room temperature for 
periods up to three years. The short time at the solution 
annealing temperature was felt to be adequate for 
saturation of the ferrite by carbon or nitrogen but not 
long enough to cause pearlite spheroidisation or changes 
in ferrite grain size. No microscopic evidence could be 
found for any structural changes as a result of this 
solution anneal. 

The impact testing procedure consisted of cooling 
or heating the specimens in an appropriate bath of dry 
ice and acetone, ice and water, or warm water and then 
breaking in a standard impact machine. Where the 
test required heating above room temperature the time 
in the bath was limited to a maximum of three minutes 
to minimise accelerated ageing during heating for 
impact testing. 


EFFECT OF QUENCH-AGEING ON THE IMPACT TRANSITION 
TEMPERATURE 

The inipact energy versus temperature curves ob- 
tained for various room temperature ageing times up 
to 1108 days are shown in Fig. 1. Each of the experi- 
mental points shown is the mean of three test values ; 
in only three cases did the energy values which were 
averaged differ by more than 4ft-lb. If the transition 
temperature is taken as the temperature at which the 
impact energy curve falls to 10 ft-lb, Fig. 1 shows that 
the transition temperature has been raised from ap- 
proximately — 40°C to 0°C as a result of quench- 
ageing. The rate at which the transition temperature 
shifts as a result of quench-ageing is better illustrated 
in Fig. 2 where this transition temperature is plotted 
against the time of room temperature ageing. A very 
rapid increase in transition temperature occurs during 
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Fig. 2. 

the first ten days after quenching, followed by a slower 
rate of increase. However, even at the end of three 
years there is no indication that the transition tem- 
perature has begun to decrease due to overageing. In 
this same period, the hardness has reached a maximum 
of 90 Rockwell-B and begun to decrease. A second 
result is that the level of energy absorbed above the 
transition temperature has been drastically lowered 
from 34 ft-lb before ageing to about 17 ft-lb after three 
years’ ageing. 

Additional impact strength data, obtained at more 
closely spaced time intervals, together with the change 
in fracture appearance as a function of ageing time 
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at room temperature, are shown in Fig. 3. Here the 
impact strengths at —10°C and + 50°C are plotted 
against ageing time. At the longest ageing time, the 
transition temperature, which was initially well below 
— 10°C is now above this temperature. In addition, 
the energy absorbed above the transition temperature 
(+50° C) is still falling. As may be seen in the upper 
part of Fig. 3, this latter decrease in impact strength at 
high temperature is not accompanied by a change in 
fracture appearance, indicating that the decrease re- 
sults from a change in the flow curve of the material and 
not from a change in the mode of fracture. 


Low-TEMPERATURE PosT-HEATING TO AVOID QUENCH- 
AGEING EMBRITTLEMENT 

Low and medium carbon steels may be “ overaged,” 
i.e., returned to their original hardness, in a few minutes 
at temperatures above 100°C. If it could be demon- 
strated that these materials will also overage rapidly with 
respect to the change in transition temperature, then a 
welding procedure which included a low-temperature 
post-heating of the heat-affected zone should completely 
eliminate the danger of progressive embrittlement due 
to quench-ageing. Klingler and Ebert! report a region 
of low ductility in the heat-affected zone which they 
attribute to quench-ageing, although they did not study 
the effect of ageing time. In addition, they showed that 
post-heating at 593° C following welding would elimi- 
nate the region of lowered ductility in the heat-affected 
zone. The experimental results described below indi- 
cate that a considerably lower post-heating temperature 
might be used to bring about overageing in the brittle 
region without the risk of starting a quench-ageing 
cycle in the region adjacent to the post-heated portion 
of the weld. 

Experiments to determine the optimum post-heating 
temperature were performed using changes in hardness 
for the preliminary exploration. Hardness specimens 
which had been quenched from 690° C and aged three 
years at room temperature were heated to various 
temperatures above room temperature, held two 
minutes, and then water quenched. This thermal 
cycle was chosen in an attempt to simulate a practicable 
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post-heating cycle. The Rockwell “B’’ hardness 
values obtained for various reheating te nperatures 
indicate an optimum temperature range for OVerageing 
between 350 and 400° C. Below this range, longer times 
of heating would be required and above it there js 
danger of starting another quench-ageing cycle by the 
re-solution of carbon or nitrogen. 

The effect of heating to 350° C for five minutes and 
water quenching on the key-hole Charpy impact curye 
is shown in Fig. 4, where the curve for the overaged 
condition is compared with as-quenched and the a. 
quenched and aged conditions. The similarity of the 
two sets of data for the overaged condition, one for 
specimens overaged immediately following quenching, 
the other for specimens overaged after three years, 
indicates that the time elapsed between welding and 
post-heating would not be critical. 

The results in Fig. 4 also show that a low-temperature 
post-heat treatment in the neighbourhood of 350°C 
should do much to eliminate the region of minimum 
ductility commonly observed adjacent to welds in this 
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class of structural steels and markedly lower the tem- 
perature of brittle failure. Further, it seems probable 
that the demonstrated beneficial effects of the low tem- 

ture stress relief advocated by Greene®* may well 
be due to overageing of the embrittled heat effect zone 
rather than to stress-relief alone. 


QUENCH-AGEING DuRING SuB-CRITICAL COOLING OF 
Hot-ROLLED PLATES 


The precipitation responsible for the quench-ageing 
effects just described may be produced by quenching 
to a low temperature (e.g., room temperature) and 
ageing, or it may occur during cooling from the solution 
annealing temperature with cooling rates less than that 
which is attained in water quenching. In general, one 
would expect the effects of precipitation occurring 
during cooling to be less drastic than those obtained by 
quenching and ageing at a low temperature. The effect 
of decreasing the cooling rate on the impact energy- 
temperature curves on the mild steel used in the 
quench-ageing experiments is shown in Fig. 5. In an 





attempt to duplicate the cooling rate of a heavier plate, 
48 specimens were hung in a sheet steel box, separated 
from each other by approximately 4 in. This “‘ muffle ” 
was heated to 690° C and allowed to cool in air. From 
the measured cooling rate at the centre of the box of 
specimens, it is estimated that these specimens were 
cooled at a rate approximately the same as that which 
could be obtained at the centre of a } in. plate during 
air cooling. The upward shift in transition temperature 
corresponding to the decrease in cooling rate from “‘ air- 
cooled ” to ‘‘ muffle-cooled ” is of the same order as that 
observed when }-in. and }-in. plates from the same 
heat are compared. 
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The Manufacture of Reinforced Steel Tubing 


By E. HORMANN. From V.D.I. Zeitschrift, Vol. 94, No. 11/12, April 21, 1952, pp. 343-345, 16 illustrations. 


STEEL tubes may be reinforced or flanged by upsetting 
under heat. Local induction heating is more suitable 
for this process than electric resistance heating since 
the rolling scale of the tube would interfere with the 
uniform direct transmission of the current. A magnetic 
yoke surrounds the induction coil, Fig. 1, and concen- 
trates the magnetic effect onto a small ring zone of the 
tube wall which is heated uniformly to the upsetting 
temperature within a few seconds (Fig. 2). The tensile 
strength of the?material at the temperatures reached 
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Fig 1. Fig. 2. 
Fig. 1. Schematic arrangement of induction coil for local 
heating of tubes. 
(a) = Induction heating coil; (6) = magnetic yoke; (c) = tube; 
(p) = upsetting pressure. 


Fig. 2. Temperature distribution and tensile strength 
across heated region (24-ton steel). 


(2)= Temperature ; (b) = tensile strength at elevated temperatures. 


at various points of the tube wall determines size and 
shape of the reinforcement.! Plastic deformation is 
usually restricted to regions heated above 750°C. The 
smoo:'.er the temperature transitions within the material, 
the smoother will be the transitions from the plain to 
the \inforced cross-sections after upsetting. The 
axial -xtension of the heated zone must be kept as 
short 1s possible. Folds and corrugations are avoided 
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only if the heated length is less than three times the 
tube wall thickness,? and only by induction heating can 
such narrow zones be obtained. The heated tube wall 
is upset by axial pressure and forms collars outside and 
inside. The outer collar is thicker than the inner 
collar, since deformation towards the. inside is re- 
stricted by the decreasing diameter (Fig. 3). The flow 
of the material can, however, be controlled or directed 
wholly towards one side if restricting mandrils or rings 
are used (Figs. 4 and 5). 

If the induction coil is stationary and the tube is 





Fig. 3. 


Fig. 4. 


Fig. 3. Unrestricted deformation after local inductive 


eating. 
Macro-etching. Magn.5x. Reproduction half size. 
ha = Thickness of external reinforcement ; 
hy = thickness of internal reinforcement ; 
s = tube wall thickness. 

Fig. 4. Local external reinforcement produced by upsetting 
during heating and insertion of an inner guiding mandril. 
Oberhoffer’s reagent. Magn. 1-5 Repr. § size. 

a = Guiding mandril, r, and r,; = transition radii (r, > r2). 
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upset while the heating current remains switched on, 
the heated and upset material is pushed towards one 
side of the heated region and new material enters the 
zone and begins to be deformed. Consequently, the 
transition radius from tube to reinforcement is smaller 
where the upset material leaves the heated zone than 
where new material enters it (Fig. 4). Symmetrical 
reinforcements are only obtained if the tube is upset 
after heating or if the coil is displaced axially during 
upsetting. A continuous axial motion of the coil while 
the tube is held under constant upsetting pressure will 
create a uniform reinforcement over the length of 
travel. The upset material leaving the heated zone 
may have to be cooled artificially in order to prevent 
further deformation and to obtain a cylindrical rein- 
forcement. Artificial cooling also refines the rolledfgrain 
structure. Narrow collars or end flanges may be pro- 
duced by upsetting in a die. 
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Fig. 5. Fig. 6. 


Fig. 5. Axially movable fixture for the manufacture of long 
internal reinforcements of tubes. 
a Segmental induction coils; 6 = tube; c = pressure rolls; 
d = water cooling; e = clamping chucks; P = axial upsetting 
pressure applied during travel of heated zone. 


Fig. 6. Local internal tube reinforcement produced by 
stationary heating fixture as shown in Fig. 5. 
Oberhoffer’s reagent. Magn. 1:5», Repr. 9/10 size. 


Internal reinforcements are more difficult to manu- 
facture. A ring slipped over the heated tube causes 
heavy friction and rapid cooling so that a large upsetting 
pressure is needed. An internal induction coil, though 
possible with large tubes, is disadvantageous from an 
electrical point of view. A combined heating and 
rolling device (Fig. 5) has proved a better solution : 
three induction coil segments and three pressure rolls 
are arranged evenly around the circumference of the 
tube which is rotated under axial pressure and pressure 
from the rolls, while being heated by induction. Heat 
and circumferential roller pressure thus act uniformly 
over the entire tube circumference and enforce a uni- 
form flow of metal into the bore. If the fixture is kept 
stationary, an asymmetrical reinforcement (Fig. 6) will 
again result from the axial flow of material into the 
continuously heated zone. A uniform axial movement 
of the fixture creates a cylindrical reinforcement (Fig. 7), 
of a thickness depending on the speed of the axial motion. 
Reinforcements of varying shapes can be obtained by 
suitable changes of roller pressure, speed of axial 
motion, and temperature of the heated zone, e.g., 
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Fig. 7. 
Fig. 7. Cylindrical internal tube reinforcement. 
Oberhoffer’s reagent. Magn. 1:5, Repr. 3 size. 


Fig. 8. Tapered external pipe thread cut into tapered 
internal reinforcement. 


Oberhoffer’s reagent. Magn. 2», Repr. 4 size. 


tapered reinforcements of considerable thickness for 
the cutting of tapered threads in thin tubes (Fig. 8) or 
for other purposes. The position of the rollers may be 


yee coe 


Fig. 9. Liner with internal disc a fixed rigidly into the tube 

wall by upsetting under inductive heating. 
adjusted so that an external reinforcement of specified 
thickness results. Orifice discs may be positioned in the 
tube and firmly fixed by upsetting the tube material 
around the disc (Fig. 9). The plastically deformed 
tube material will completely fill any external profile 
given to the disc. 
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New Materials, Processes and Equipment 








NEW SURFACE GRINDING MACHINES 


Arthur Scrivener Ltd., of Tyburn Road, Birming- 
ham, have entered the field of surface-grinder manu- 
facture, their largest model being shown in Fig. 1. The 
massive construction of this machine renders it ex- 
tremely suitable for toolroom requirements as well as 
for continuous and heavy stock removal on production 
work, the rigidity of the motor drive (Fig. 2) permitting 
the heaviest cuts being taken without vibration. The 
model shown carries a wheel 10 in. in dia. by 1 in. wide 
mounted on a 2 in. dia. spindle 22 in. long, running at 
17440 rpm. This spindle is carried in rigid phosphor- 
bronze self-lubricating bearings. A diamond truing 
device forms part of the standard equipment of the 
machine and is mounted on the wheelhead. 
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Fig. 1 

The table has a working surface of 8 in. x 18 in. and 
a longitudinal travel of 19 in. operated either hydraulic- 
ally or by hand, the valve gear in the former case per- 
mitting smooth reversal at speeds up to 40fpm. This 
table is mounted on a substantial saddle having a cross 
travel of 9} in. The cross-feed is automatic in incre- 
ments up to 0°050 in., actuated by trip dogs with auto- 
matic disengagement at any desired point. The hand- 
wheel for hand operation of the cross-feed is calibrated 
in divisions of 0°001 in. in its normal position, but a 
slight withdrawal of this handwheel engages a fine-feed 
device giving easy readings down to 0:0001 in. 

The wheel head has power rise-and-fall movement 
operated by a separate motor for rapid setting. It has a 
maximum travel of 12 in., giving a clearance of 10 in. 
between the top of the table and the periphery of a new 
wheel. The power movement is controlled by a small 
hand-lever which permits the wheelhead either to be 
moved rapidly or inched when it approaches the work, 
final movement of the wheel being obtained by means of 
the fine-feed handwheel. An automatic interlocking 
device is provided to prevent any possibility of the 
simultan-ous engagement of hand and power motions. 

Slidev ays are of simple rectangular form with long 
harrow guides and efficient lubrication. Cross move- 
ment of ihe saddle is controlled by a narrow guide 
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Fig. 2 
independent of the flat ways which carry its weight. 
The slideways remain covered throughout the full travel 
of the table and the saddle. 

A motor-driven low-pressure pump, housed in the 
machine base, supplies power for all hydraulic move- 
ments, this pump with all the necessary fittings being 
mounted above the oil reservoir. 


RE-DESIGNED PROFILING MACHINE 

The Wade Tool Co. of Waltham, Mass., announce 
several new features which have been embodied in 
their motor-driven precision profiler. It is now much 
heavier, and has a powerful V-belt drive. Previously 
offered for bench mounting only, a pedestal metal 
cabinet has been designed as optional equipment. 

The Wade profiler has new cutter holder collets 
with improved grip. The same collet is used in the 
follower spindle. A follower spindle parallel with the 
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main spindle holds the follower spindle cutter for 
producing templates from sample. 

It is stated that this compact, rugged machine is 
especially designed for profiling, milling, slotting, re- 
cessing and routing operations on a great variety of 
small mechanical parts. 

The profiler requires a floor space of 24 in. = 26 in., 
and is 57 in. high. A standard 1750 rpm, } hp 3-phase 
motor provides eight spindle speeds, ranging from 
437 to 7000 rpm. 

A 3450 rpm, } hp 3-phase motor provides eight 
spindle speeds, ranging from 875 to 14,000 rpm. 


PUMP FOR CORROSIVE CHEMICALS 

The unique design of the ‘“‘ Flex-i-liner”’? pump 
manufactured by Vanton Pump Corp., New York, is 
particularly adaptable for use in the chemical, pharma- 
ceutical and food processing industries for handling 
highly corrosive acids, caustics, biological solutions, 
distilled water, slurries and food stuffs. 


2 


e 


- 
g 


@ 
2 


A. Bnd Piote 
B. Refer 

C. Fiex-i-liner 
D. Body Block 


All Vanton pumps are self-priming and avoid typical 
sources of leakage by eliminating stuffing boxes, packing 
glands and gaskets. No lubrication is required. The 
absence of check valves also adds to the pump’s sim- 
plicity. A rotor on a sealed-in ball bearing and mounted 
on an eccentric drive shaft rides inside and activates the 
“Flex-i-liner.”” Rotation produces a compressive action 
between the outside of this flexible member and the bore 
in the pump body block to draw fluid in at the inlet and 
carry it around the bore for delivery at outlet. Flanges 
on the “‘ Flex-i-liner ’’ positively seal off the fluid passage- 
way from contact with any of the metal parts of the pump. 
The fluid is restricted to the outer surface of the ‘* Flex- 
i-liner” and the inner surface of the body block. The 
latter part can be furnished in a wide variety of corrosion- 
resistant materials, such as bakelite, polyethylene and 
lucite. The ‘‘ Flex-i-liner” is available in corrosion- 
resistant materials such as pure gum rubber, synthetic 
rubbers, vinyl and other plastic materials. 

_ The pump units are available in capacities from 
fractional to 20 gpm in discharge pressure ranges from 
zero to 75 psi requiring | to 14 hp constant-speed motors 


PIPE EXPANDERS AND INTERNAL PIPE 
ALIGNERS 

Modern welded pipelines need to be constructed 
from pipe sections which are exactly internally aligned. 
As all pipes suffer from varying degrees of ovality, 
mechanical aids are necessary to ensure that pipes are 
held truly round so that perfect flame cut bevels can 
be produced, and to hold the pipes in perfect internal 
alignment whilst the butt welds are being made. 

In the first instance, Twinner Pipe Expanders are 
used to press out the walls of a pipe to a truly round 
form. When in place, an oxy-acetylene pipe cutter is 
turned round the pipe to make the desired bevel. As 
these cutters are usually designed to follow the contour 
of the pipe, and as the pipe has been pressed to a round 
form, the bevel preparation will be correct. 
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Twinner 
pipe ex- 
pander. 


When the pipe expander is removed the pipe walls 
usually return to their original ovality; thus, when the 
pipes are offered together for butt welding, it is necessary 
to press the walls of the pipes out again to the truly 
round shape from the inside. For this purpose a 
Twinner Internal Pipe Aligner is used. 

The aligner, in the contracted position is capable of 
being propelled along the pipe wall on rollers. When it 
is in a position between the two pipes to be butt-welded 
it is expanded by turning the operating thrust screw by 
extension tubes. As the internal pipe aligner is ex- 
panded, it presses out the pipe wall to the same true 
roundness as was obtained by the pipe expander. The 
pressure exerted holds the two pipes together in perfect 
internal alignment and with the roots of the bevels 
matched evenly all round the pipes. The weld is now 
applied and when finished the aligner is contracted and 
rolled along the pipe for the next weld. 


Twinner internal pipe aligner. 


Provision is made in these aligners to accommodate 
copper backing rings if desired. 

While primarily intended as an aid to cutting accurate 
pipe bevels, the pipe expander is also useful as a general 
purpose tool for holding cylindrical objects truly round 
while flanges or other fittings are welded on. 

Both tools which are manufactured by Donald 
Ross & Partners Ltd., London, N.W.1, are made to suit 
any individual size of pipe from 6 in. upwards. 





A NEW MICRO-BENDING TEST METHOD 
(Concluded from page 211) 


conditions by hardness and micro-bending tests reveals 
completely the condition of the material and permits of 
following the changes during heat treatment of the weld. 
The success of such treatment depends not so much on 
the decrease in hardness, which is fairly rapid, as on the 
increase in ductility, which lags behind the hardness 
change. Incomplete annealing results in lower strength, 
but not necessarily in increased ductility. The ten- 
dency of various steels to temper brittleness on welding 
can thus be investigated under restricted localised con- 
ditions. Similarly, the effect of cold work becomes 
apparent with this testing method. 
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Efficiency that you 


Look at that pint of milk on your doorstep. What 
is its butter fat content? Is its calcium content as 
high as it should be? To what temperatures has it 
been raised and lowered to kill any lurking bacilli? 
You don’t know. But you take it for granted that 
your milk is as good as today’s scientific food 
safeguards can make it. 

Similarly behind every Wakefield Industrial lubri- 
cant lies a long story of scientific achievement. 
That is why engineers take these oils for granted. 
They know that the final product that reaches 
them embodies the sum-total of all lubricating 


knowledge as it stands today. They know too, from 


take for granted... 


experience, that to use Wakefield Lubricants and 
enlist the co-operation of the Wakefield Industrial 
Lubrication Service is one of the surest ways to 


cut down costs and increase efficiency. 
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PERSONAL 


Mr. John Ayres, M.LE.E., M.LP.E., F.LW.M., general 

manager of Petters Ltd., Staines, Middlesex, has been appointed 

ing director of the Company. Mr. A. E. Carrodus has 
been appointed to the Board as sales director. t 

Dr. Kurt Billig, M.1.C.E., M.I.Struct.E., has been appointed 
Director of the Central Building Research Institute of India, at 
Roorkee, India. : 

Sir Anthony Bowlby, director of Guest Keen & Nettlefolds 
Midland) Ltd., and Mr. A. B. Waring, chairman and managing 
director of Joseph Lucas Ltd., have been elected vice-presidents of 
the Institute of Industrial Supervisors. — ; ‘ 

Mr. J. P. Broadbent has been appointed engineer-in-charge of 
the television transmitting station of the British Broadcasting 
Corporation, at Wenvoe, near Cardiff. 

Mr. H. Burroughes, F.R.Ae.S., has been elected President of 
the Society of British Aircraft Constructors. Mr. J. J. Parkes 
has been elected vice-president, and Mr. W. T. Gill, deputy- 
president. Sir Frederick Handley Page, C.B.E., has been 
re-elected honorary treasurer. 

Mr. A. Kenneth Clyde, A.R.T.C., A.M.LE.E., A.F.R.Ae.S., 
has been appointed assistant chief engineer of Tiltman Langley 
Laboratories Ltd., Redhill, Surrey. : 

Mr. Richards W. tton, vice-president and director of 
Philco International Corp., Philadelphia, has been appointed 
Director of the Electronics Division and Chairman of the Electronics 
Production Board, Defence Production Administration, Washington, 
D.C. He was for some time managing director of Philco, and is a 
director of Philco (Overseas) Ltd., London. 

Mr. J. E. Elliott has been appointed research metallurgist to 
Bound Brook Bearings (G.B.) Ltd., Litchfield, Staffordshire. He 
was previously with the Development and Research Department of 
the Mond Nickel Co. Ltd., Birmingham. 

Mr. Oliver W. J. Farmer has been appointed manager of 
Mazda lamp and lighting advertising for the British Thomson- 
Houston Co. Ltd., in succession to Mr. H. E. Goody, who is 
retiring at the end of July. 

Lord Dudley Gordon, D.S.O., LL.D., and Mr. James 
Alexander Jameson, C.B.E., have been elected Honorary Members 
of the Institution of Mechanical Engineers, Storey’s Gate, London, 
$.W.1 


Mr. Kenneth Gordon, C.B.E., M.C., deputy managing 
director of Head, Wrightson Processes Ltd., has been released to 
es up og post of Director General of Ordnance Factories, Ministry 
of Supply. 

Mr. R. G. Harper, M.Sc. (Birm.), has been appointed 
technical manager to Fry’s Metal Foundries Ltd., Tandem Works, 
— Abbey, London, S.W.19, and also to the Eyre Smelting Co. 

td. 


_Mr.R. M. Hobill has been appointed transformer sales manager 
of Ferranti Ltd., Hollinwood, Lancashire, in succession to Mr. G. B. 
Proctor, who resigned. Mr. H. G. Binns has been appointed 
transformer contracts manager. 

Dr. R. Jessel, B.Sc., A.R.C.Sc., F.Inst.P., A.M.LE.E., has 
been appointed chief of the engineering division of Electronic Tubes 
Ltd., Kings Mead Works, High Wycombe, Bucks. Mr. Kenneth 
Moore has been appointed export sales manager, and Mr. L. R. 
Thompson, assistant sales manager. 

Mr. N. D. Miles has been appointed general supply manager of 
Remington Rand Ltd., 1-19 New Oxford Street, London, W.C.1. 
He will be controlling the purchasing of materials for all Remington 
Rand factories under the supervisor of production. 

Dr. C. J. Milner, head of the Physics Section, Research Labora- 
tory, The British Thomson-Houston Co., Ltd., Rugby, has been 
appointed to the Chair of Applied Physics at the New South Wales 
University of Technology, Sydney, Australia, where he will be 
taking up duty in October. 

Mr. H. P. Potts, managing director of B.S.A. Tools Ltd., 
Mackadown Lane, Marston Green, Birmingham, has been appointed 
a director of the Birmingham Small Arms Co. Ltd. 

The following have been elected Chairmen of the local sections 
of the Institute of Metals for 1952-53. Mr. H. H. Symonds, F.I.M., 
Birmingham ; _Dr. C. E. Ransley, M.Sc., F.I.M., London ; 
Dr. H. M. Finniston, B.Sc., A.R.T.C., Oxford; Mr. E. A. 
Fowler, B.Sc., A.R.T.C., Scotland; Mr. M. M. Hallet, M.Sc., 
F.LM., Sheffield; Mr. K. M. Spring, A.I.M., South Wales. 

0 Mr. Sam Smiley, F.C.C.A., A.A.C.C.A., F.C.L, Mr. J. 
hy Jones, A.M.I.Mech.E., and Mr. Roy N. Fletcher have 
een elected to the Board of Edward G. Herbert Ltd., Atlas Works, 
Levenshulme, Manchester 19. Mr. Alan Kiernan, M.I.Mech.E., 
M.LProd.E., has been appointed assistant managing director, and 
Mr. Tom Hitchens, works manager of the Company. 
P Mr. E - V. Winstanley, B.Sc.Tech., M.I.Mech.E., chief 
rr ame of the condenser and gear engineering department, 
ten ePolitan-Vickers Electrical Co. Ltd., Trafford Park, Man- 
chester 17, has been transferred to the staff of the chief mechanical 
jatuneer o> special duties. Dr. W. H. Darlington, M.B.E., 
MSc., A.Vi..Mech.E., succeeds Mr. Winstanley as chief en- 
Sineer of > condenser and gear engineering department. 


Mr. H. ©. Wright retired from the iti 
1. position of general manager 
of Steel, P. ech & Tozer Ltd., Sheffield, but will continue to serve 
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the Company in a consultative capacity. Mr. Andrew Jollie, 
hitherto general works manager, has been appointed general manager, 
and Mr. G. E. D. Halahan, formerly chief labour superintendent, 
succeeds Mr. Jollie as general works manager. 





| OBITUARIES | 





Mr. C. Leslie Fry, a local director of Thos. W. Ward Ltd., 
Sheffield, died on June 26th, while on holiday in the Scilly Isles. 
He was 52. 

Mr. Fry was also joint managing director of Low Moor Best 
Yorkshire Iron Ltd., joint assistant managing director of the Wolver- 
hampton Steel & Iron Co. (1946) Ltd., and a director of Birchley 
Rolling Mills Ltd. 

Colonel W. C. Deveraux, C.B.E., F.R.Ae.S., managing 
director of Almin Ltd., chairman of International Alloys Ltd., 
Southern Forge Ltd., Warwick Production Co. Ltd., Structural and 
Mechanical Development Engineers Ltd., Fulmer Research In- 
stitute, director of Renfrew Foundries Ltd., and other companies, 
died on June 21st, at the age of 59. 

Col. Devereux was a prominent industrialist and was probably 
the outstanding figure in the light metal industry. 

fter the first World War, realised the forthcoming importance 
of forged aluminium alloys, he formed High Duty Alloys Ltd. in 
1927 to carry out research and development leading to the commer- 
cial production of the new high strength alloys needed by the 
aircraft industry. At the outbreak of World War II every R.A.F. 
aircraft used forged pistons and tribute was paid by the Air Minister 
in 1939 to the overwhelming importance of the technical develop- 
ments and the facilities for production that had been built up by Col. 
Devereux, the quality of these achievements being reflected by the 
success of the Battle of Britain aircraft. 

In 1945, conscious of the great strides taken by the aluminium 
industry and the need for a more broadly based organization, he 
founded the Associated Light Metal Industries Group spanning 
industry from raw material to finished product. During the past 
seven years this organization has undertaken manufacture of some of 
the most outstanding applications in aluminium yet conceived, in- 
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cuding the Aluminium Roof Structure for the Dome of Discovery, 
the Telescopic Gangways for the Ocean Terminal, Southampton, 
and the world’s first all-aluminium Aircraft Hangars at London 


rt. 
Atfwne value of this work has received world-wide acknowledgement 
and has gained for this country leadership in these fields. 
Holding that progress in light metal development rested prin- 
cipally on research, Col. Devereux always employed in his works a 
high proportion of research workers. 


BUSINESS NOTES 


Acheson Colloids Ltd., manufacturers of the well-known 
“dag” colloidal graphite and other dispersions, have opened a 
West of England office at 103 Promenade, Cheltenham. Telephone: 
Cheltenham 3847. ; 

Foster Transformers & Switchgear Ltd., of Wimbledon 
a‘ Lancashire Dynamo ” Company) announce a change of name. 
The Company will in future be known as Foster Transformers Ltd. 
This development follows upon the transfer of switchgear manu- 
facture to Bridgwater, Somerset, some twelve months ago and the 
formation there of a new Company—Lancashire Dynamo Switch- 
gear Ltd. Fosters will continue to manufacture their extensive 
range of transformers, test equipment and voltage regulators. 

Wild-Barfield Electric Furnaces Ltd. has opened their 
Canadian office at 72 Grenville Street, Toronto. Mr. J. E. Simpson 
isin charge of the Canadian office. 

The International Radio and Electronics Exhibition of 
India, organised by the Radio and Electronics Society of India, will 
be held from 10th to 30th November. 

Cannon Industries Ltd. has taken over, as from July Ist, the 
manufacturing side of Cannon Iron Foundries Ltd. All enquiries 
and correspondence should be addressed to Cannon Industries Ltd., 
Deepfields, near Bilston, Staffs. 

The activities of the Philco TechRep Consultants, hitherto 
conducted from 93 Regent-street, London, W.1, will now be carried 
on from c/o Philco (Overseas) Ltd., Lion House, Richmond, Surrey. 
Telephone : Richmond 5661). 

Small and Parkes Ltd., Hendham Vale Works, Manchester, 
9, have opened a new depot for ‘‘ Don ”’ brake and clutch linings, at 
50, Old Market-street (Jacob-street entrance), Bristol. (Telephone : 
27214). 

British Insulated Callender’s Cables Ltd. announce that 
their London branch stores have been removed to 10-14, White 
Lion-street, Islington, N.1l. (Telephone: Terminus 8696-7). 
The branch office remains at 21, Bloomsbury-street, W.C.1. 

The Corporation of Darlington have approved an outline plan 
by Whessoe Ltd., of Darlington, for the construction of new in- 
dustrial premises covering 20,000 sq. ft., at Darlington. 

International Busi Machi United Kingdom) Ltd., 
a subsidiary of an American firm specialising in the manufacture of 
electrical office machines, have received approval from H.M. 
Government for the erection of a factory in the Kip Valley, Greenock. 

The Radio Communication and Electronic Engineering 
Association, of which the secretary is Mr. S. Neill Christie, has 
moved from 59, Russell-square, to larger premises at 11, Green- 
street, London, W.1. (Telephone: Mayfair 7874-5). 

The North British Locomotive Co. Ltd., Springburn, 
Glasgow, have acquired a controlling interest in Henry Pels & Co. 
Ltd., makers of light machine tools, London, N.W.1. Mr. T. A. 
Crowe, chief managing director of the North British Locomotive 
Co., has been made chairman of Henry Pels & Co. 





REVERSING UPWARD TREND OF COSTS IS GREATEST 
CONTRIBUTION TO THE NATIONAL ECONOMIC 
RECOVERY 


_ Sir Patrick Hennessy, managing director of the Ford Motor 
Company Ltd., Dagenham, has issued the following Statement. 

We, in company with many others, believe that the greatest 
contribution which can be made to the national economic recovery 
would be the halting and, if possible, the reversing of the upward 
trend of costs and selling prices at home and abroad. 

Ford Motor’ Company Limited is the leading exporter in the 
Motor Industry, which, in turn, is the largest contributor to British 
exports, The average of the last 4 years’ exports of British motor 
vehicles and tractors has been £173 million, and it is the avowed 
purpose of the Industry to maintain and, if possible, improve on this 
eaonmence. It is our intention to play a full part in this important 

If exports are not maintained, production volume will fall and, 
unless something is done, unemployment and a lower standard of 
living will follow. We take the view that the future export position 
can best be safeguarded by ensuring that our products are sold at 
the lowest possible prices in markets which are becoming increasingly 
competitive. 

» In recent times some raw material prices have turned downwards, 
ut on the other hand steel, our main raw material, has been going 
as as indeed, have many others. In fact, our costs have been 
waeasing. Despite the unfavourable factors, we think the time 
as come for courageous action and we have decided to make sub- 
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Full benefits can only be derived from price reductions of this 
kind if, as we hope, they are followed by similar action throughout 
Industry in general. This can be achieved only by a realistic 
acceptance on the part of all concerned that economy is absolutely 
imperative—now—to ensure continuity of employment and the 
essential expansion of our vital export trade. 


NEW RADAR AID SCREENS APPROACHING AIRCRATF 

Simple automatic radar control of airliners from the moment 
they approach the airfield to the point where they halt on the tarmac 
to unload passengers, has been brought a stage nearer by an airfield 
radar set which “‘ screens” a picture of anything up to 15 miles 
round the control tower. 

Using it, an operator can pick up an aircraft miles away from the 
airfield and instruct the pilot to join the circuit, bring it in to land 
and guide it round the taxitrack—all by following a “ blip ” on the 
screen and without looking out of the control tower window. It 
works regardless of weather and atmospheric conditions. 

This Airfield Radar made by Cossor, is a development of earlier 
equipment which showed only the details of the airfield—down to 
cars and mechanics, and enabled airliners to be guided round taxi- 
tracks ‘‘ blind-fold ”’ in darkness or fog. 

The advantage of the new equipment, besides its longer range, is 
that it is a comprehensive radar approach aid which is inexpensive 
and simple to operate and service. Its searching radar beam can be 
tilted up above ground obstacles, so that it scans only the level in 
which the aircraft is flying. As the aircraft descends, the beam is 
tilted downwards with it, and so brings more detail on to the screen. 
As the beam dips to ground-level, it shows all the details of the 
aerodrome taxi-tracks—with taxying aircraft, tractors, trucks and so 
on. 

At present the set does not show height. The aircraft’s altitude 
still has to come to the controller over the radio, relayed by the pilot. 
But the equipment is being adapted so that a model will shortly be 
available indicating height. It has been tested at Farnborough 
airfield, for some weeks and a large number of aircraft have been 
brought in to land using it. 


IRON-ORE PLANT FOR YUGOSLAVIA. 

A contract for a complete iron-ore handling plant to the value 
of over £1m. has been confirmed between The General Electric Co. 
Ltd., London, and Invest Import, Belgrade. 

The plant, which is to have a capacity of 500/690 tons per hour, 
includes mechanical and electrical equipment and will be manu- 
factured at the Fraser and Chalmers Engineering Works and the 
Witton Engineering Works of the G.E.C. Delivery to the Zenica 
Iron Works, Yugoslavia, is scheduled for two years. 

This installation will form part of a complete iron-making plant, 
the consultants for which are Meckenzie Engineering Ltd., London. 


SBAC FLYING DISPLAY AND EXHIBITION AT 
FARNBOROUGH 

The 1952 SBAC Flying Display and Exhibition will be held at 
Farnborough, Hampshire, from Monday, September Ist to Sunday 
September 7th inclusive. 

Sept. lst Monpay is a preview day reserved for technicians and 
Press and is not open to the public. 

SEPT. 2ND, 3RD, and 4TH Tuesday, Wednesday and Thursday are 
guest days when the display is open only to those invited by the 
Society. It is not open to the Public on these days. 

This year, to cater for the large numbers expected, there will be 
three public days instead of two—Friday, Saturday and Sunday, 
Sept. 5th, 6th and 7th. On each of these days the gates open at 
10 a.m., flying is from 3 p.m. and the gates close at 7 p.m. 


NEW BLAST FURNACE IN PRODUCTION IN HUNGARY 

A new blast furnace in the industrial centre of Didésgyér, in 
Northern Hungary, will increase present pig iron production by more 
than one-third. It is the first blast furnace constructed in Hungary 
since 1938, and had been built in the record time of eight and a half 
months. In the next few years more blast furnaces would be built 
both in Diosgyor and in the new industrial centre of Sztalinvaros, on 
the Danube. 

Under the Five Year Plan, which began in 1950, Hungarian 
pig iron production is scheduled to increase from 398,000 tons to 
1,280,000 tons in 1954. In the same period steel production is to 
increase from 860,000 tons to 2,200,000. 


The BRUSH ABOE Group of Companies has received form 
the Australian Government an order for equipment worth more than 
£A500,000. ; 

The order, received through the Group’s Australian compan y, 
British Oil Engines (Australasia) Pty. Ltd., and placed by the 
Australian Department of Works and Housing, is for diesel engines 
and electrical equipment for vital defence projects. 

Included in the order are seventeen 12-cylinder turbo-charged 
vee-form diesel engines (known as the JVS12) of 1140 bhp at 750 
rpm, to be supplied by Mirrlees, Bickerton & Day, Ltd., of Stock- 
port, Cheshire. These engines are coupled to alternators giving an 
output of 780kW,to be supplied by The Brush Electrical Engineering 
Co. Ltd., of Loughborough, Leicestershire, together with Brush 
switchgear and other accessories. The equipment will be installed 
by the Group’s own engineers. 

The Telegraph Construction & Maintenance Co. Ltd. 
announce that arrangements are being made to move their Metals 
Division from Telcon Works, Greenwich, to the Satellite town of 
Crawley in Sussex where it is proposed to build a new factory for 
the production of their special alloys widely used in the electrical, 
radio and communications industries. 

The first stage of the removal is not likely to take place for about 
eighteen months. 
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HIGH SPEED HELICOPTERS 

The next generation of British por ae will have many of the 
features of efficiency and economy which come from being able to 
fy nearer the speed of the conventional aeroplane. 

” Development work is going ahead on a contract, placed by the 
Ministry of Supply, for a form of rotary-wing machine which is also 
driven along by conventional propellers. This will be based on the 
Rotodyne design developed by the Fairey Company. —_ 

The first flight of a machine combining the two principles will 
probably be from Bristol—a version of the twin-rotor Type 173 
nger helicopter, with stub wings, a retractable undercarriage 
and more powerful engines. British European Airways hope to 
operate this modified helicopter on some inter-city routes in Britain 
ater the completion of tests. _ 

It is thought likely that designs produced to B.E.A.’s large 40- 
seat helicopter specification will also incorporate fixed wings. One 
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possible design has already been mentioned, the Type 181, a larger, 
faster, scaled up version of the 173. Other designs will probably 
feature gas-turbine engines. Sh? ; 

Development of the Fairey Rotodyne principle is towards a 23- 
passenger ‘“‘ feeder-line ” type of aircraft, driven forwards by two 
turboprop engines mounted on short, shoulder-high wings, but with 
jet propelled rotor blades mounted above the cabin. Air will be 
tapped from the two conventional turbopropeller engines, out along 
the blade tips, where separate reaction motors are mounted to give 
extra power for take-off and landing. Development work on these 
power units is now under way. ; 

The fixed wings on all these designs take over some of the air 
lift from the rotor blades which can then turn faster to give more 
forward speed. There is a limit to the size of wing which can be 
added because the overhead rotor blades have to be tilted forward to 
take up the extra speed—and adding the wings introduces new 
aerodynamic effects. 

When still more work has been done on this intermediate stage, 
designers will be turning to convertible aircraft, a hovering helicopter 
which can be converted to a high-speed fixed wing aircraft. 

The designs fall into two classes—those in which the fuselage 
stays in its normal position however fast the convertiplane is flying, 
and those which take-off standing on the tail, rotate through 90° 
for the flight, and turn up on the tail again for landing. 


LONDON FIRM’S NEW FACTORY IN NORTHERN 
IRELAND 


The Northern Ireland Minister of Commerce states that negotia- 
tions with Wandleside Cable Works Ltd., London, for the establish- 
ment of a manufacturing unit in Northern Ireland have been brought 
to a successful conclusion. The Company, a subsidiary of Falk, 

& Co. Ltd., will occupy the new factory at Newcastle, 
Co. Down, and will commence the production of electrical cables 
there at the earliest possible date. 

The Newcastle factory is one of the advance factories erected by 
the Ministry of Commerce in provincial centres. The factory 
comprises in all some 18,000 square feet and when in full production 
it is expected that employment will be provided for 180 workers of 
whom about two-thirds will be men. 


“Filtration and Silencing” was the main theme of an 
Exhibition, arranged by Vokes Limited, of Guildford, in the Lesser 
Free Trade Hall, Manchester. Representative examples of various 
mechanisms, fitted with standardised Vokes filters and/or silencers, 
included a Perkins P.4 engine, for vehicular or industrial use, with 
Vokes oil bath air cleaner and full-flow lubricating oil filter; an 
Ailsa Craig RFR2 two-cylinder engine, for marine propulsion of 
light craft or for auxiliary power, with Vokes air and lubricating 
oil filters ; a Napier T.S. 100 turbo-blower, as used for pressure 
charging high power engines for marine propulsion and stationary 
power plants, with Vokes annular air intake filter; a Jap Mark V 
industrial petrol _engine, used for agricultural machinery, for 
electricity generation, or for pumping and other duties, with Vokes 

Microvee” air intake filter; a Jaguar XK.120 car engine, the 
marque of international fame in competition, shown with Vokes air 
intake filter-silencer as fitted to the Jaguar Mark VII saloon; an 
Austin engine from the A.90 “ Atlantic ” car, with Vokes air intake 
filter-silencer and a Triumph 650 c.c. ‘ Thunderbird” motor 
cycle with Vokes air intake filter. 

A schematic presentation of a typical cabin air pressurisation 
system in a modern airliner, with Vokes cabin blower silencers and 

levee” air intake filters, arranged with Normalair pressure 
control valves and Marshall superchargers was on show. In 
addition, a respresentative display of special filters for modern 
military and civil aircraft, including jet-propelled types, was in- 
cluded in the Exhibition. 
Fi complete range of air cleaners developed by Vokes for the 
ighting Vehicles Design Establishment of the Ministry of Supply, 
roy a complete range of lubricating and fuel oil filters designed for 
t hi Admiralty, for use in destroyers, frigates, minesweepers and 
other classes of naval vessels, particularly those with compression 
‘gnition engines, were also pd se d. 

Vokes panel air filters, as used on the latest designs for British 
inttaee, and for many Overseas systems, and as used in multiple 
poy: —. to supply dust-free air inside power and pumping houses 
= mand mile oil pipe-lines of the Middle East, were also 
ai Other \ okes products shown included large marine and manifold 

neers, oipe-line filters for compressed air and other systems 
diffeas gases, petrol and fuel oil filters of all types. In_ quite 
ie i ds, the Vokes “ Genspring ” Constant Support Hanger 
limes ing P thermal expansion and contraction in suspended pipe- 
le See, er houses and refineries, and the Vokes Ernst artificial 

8, bot snufactured by subsidiary companies, were also on view. 
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DESIGNERS USE HEAVY METAL TO SAVE WEIGHT. 

Anyone who knows anything of the temperament of aircraft 
designers would be more than surprised to hear that one of them 
was searching for the heaviest metal he could find. Some designers 
have even gone to the length of having a heavy metal specillya 
manufactured. The explanation of this paradox is that, for certain 
special jobs, the designer uses the heaviest (or scientifically speaking, 
the highest-density) metal he can find because he knows that by 
doing so he actually saves on weight. 

The job the metal has to do is to balance the wing and tail surfaces 
(elevators, ailerons and rudders) which are moved to control the 
aircraft. If these surfaces are not properly balanced, they might 
begin to flutter in flight. 

The space in which the balances can be fitted is restricted. 
Often they go inside the ‘ nose’ of the control surface, and so the 
smaller they are, the better. 

Besides saving space, heavy metal also saves weight, for this 
reason : if a metal balance of lighter weight were used, it would have 
to be larger and so its centre of action would be shifted nearer to the 
hinge, and thus its balancing effect would be less than required. 
To make this good, still more metal would have to be added and 
therefore more weight. This might also mean having to strengthen 
the structure of the wing and tail to take the extra weight—and so 
again, more weight. 

A special Heavy Alloy is in fact manufactured for this job by the 
Generai Electric Co. It is 90 per cent. tungsten. 

It is made by mixing the tungsten with nickel, copper and wax 
to bind it together, and pressing the mixture under 5-10 tons a 
square inch. When it comes out of the press it has something of the 
consistency of cigar ash, i.e. it just holds together. 

It is then heated in a hydrogen atmosphere to 1,000° C, which 
removes the wax and hardens the compound—without changing its 
dimensions. Next, it is sintered in a furnace for fifteen minutes, 
during which time it shrinks by about 20 per cent., increases its 
density and becomes solid. 

Lead is only sixty per cent. as dense as Heavy Alloy, which 
weighs twice as much as steel, but is just as strong. 


STANDARDISED SCREW THREADS FOR SERVICE 
EQUIPMENT 

Government Departments, with the co-operation of industry, 
are taking steps to stimulate the widest possible adoption of a unified 
system of screw threads for equipment supplied to the three Armed 
Services. 

Action has already been taken in the case of new aero engines 
coming into production and ways are being worked out of applying 
the unified system of screw threads to airframe and aircraft equip- 
ment production. The Admiralty has already adopted the unified 
system for some types of armament and other equipment and regards 
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the wide adoption of unified standards as a development to be 
pursued as far and as soon as practicable. The Ministry of Supply 
is to ensure a wide application of the unified system for equipment 
and stores supplied to the Army. 

he Services’ policy on the adoption of unified screw threads 
jointly agreed was last expressed in a letter of 29th September, 1950, 
to the British Standards Institution from the Ministry of Supply. 
This reviewed the vital need for a common standard and unification 
with the United States and the Commonwealth. It described the 
efforts made, in full co-operation with Industry, which led up to the 
Declaration of Accord of 1948 with the United States and Canada, 
and it outlined a policy of gradual adoption of the system based on 
the British standard which gave effect to the Declaration of Accord. 

Since that date the need for a common standard and unification 
has become increasingly manifest and agreement has been reached 
throughout the Services and Industry on British standards for bolts 
and nuts with unified threads (BS. 1768 and 1769), and for screw 
thread gauge tolerances (BS. 919), screwing taps (BS. 949), and 
spanners for use with unified bolts and nuts (Amendment No. 1 to 
BS. 192). Provision is also being made for the range to be extended 
below | inch diameter for screws for attachment of components. 

The result of this work has facilitated the production in this 
country of screwing tackle for the agreed ranges of sizes and pitches 
for nuts, bolts, and screws and corresponding spanner sizes in the 
unified range, and this is now becoming available for reasonable 
delivery. 

It has all along been recognised that progress on the adoption 
of the unified thread for Service equipment is dependent upon 
mutual action with Industry, and that manufacturers and their 
sub-contractors must, therefore, be encouraged to provide them- 
selves with taps, dies and other screwing tackle for the unified system. 

he policy of the Service Ministries is to adopt the unified screw 
thread system as general practice throughout the Services, even for 
items of an essentially commercial nature. It is, in consequence, 
hoped that manufacturers will, in the light of this knowledge, be 
encouraged to turn over to a more general adoption of the unified 
— thread system, so as to bring commercial and Service practice 
into line. 


BRITISH STANDARDS 


(Copies of British Standards may be obtained from the British 
Standards Institution, 24, Victoria Street, London, S.W.1) 

Flanged Steel Check Valves for the Petroleum Industry 
B.S. 1868 : 1952 ‘covers cast or forged steel check valves, with inte- 
gral flanges, of the swing, piston and ball types, the seat rings being 
renewable and either shoulder-seated or bottom-seated. The 
permissible pressure is a maximum of 1000 lb/sq. in. for valves of 
Class 300 and above for valves 1-18 in. size. 

It includes provisions relating to design and manufacture, 
materials, workmanship, marking, tests, inspection, despatch and 
guarantee. 

The specification is supported by a number of appendices and 
six detailed drawings illustrating the valves covered and providing 
identification of the various parts of the valves. Price 10/6. 


Glossary of Terms used for Solid Fuel Burning and 
Allied Appliances. B.S. 1846 : 1952 was prepared at the request 
of the Combustion Engineering Association. The principal object 
in view was the covering of as large a field as practicable in connection 
with appliances burning solid fuel. Included are definitions of 
cooking, space heating and water heating appliances, steam boilers, 
pulverized fuel and gasification plant. A comprehensive index is 
provided. Price 3/-. 


Shear Bolts and Nuts for Aircraft. B.S. A.57/58 : 1952 
relate to the material, dimensions, finish and identification of close 
tolerance, hexagonal headed shear bolts and slotted and thin hexa- 
gonal nuts in high tensile steel for use on aircraft. Price 3/-. 


Methods for the Analysis of Aluminium and Aluminium 
Alloys—Part 4: Zinc (Polarographic Method). B.S. 1728 : 
1952 is an alternative to the mercuric thiocyanate method already 
published (Part 3). As with polarographic methods in general, it is 
particularly useful for alloys having a low zinc content and, over a 
range of 0.02 to 3 per cent. zinc, gives results having close agreement 
with the mercuric thiocyanate method. 

The method specifies the reagents used, recommended methods 
of sampling and test procedure. An indication of the reproducibility 
expected is given and is derived from experiments carried out by a 
number of independent analysts. Price 2/-. 


Screw Thread Gauge Tolerances. B.S. 919 : 1952 furnishes 
tolerances for gauges for Unified screw threads and makes recom- 
mendations for a new approach to gauging practice based on the 
principle of having a general ‘‘ Go” gauge with its tolerance zone 
inside the work limits in place of the former ‘‘ workshop” and 
“inspection ’’ gauges. Provision is also made for a reference 
‘“Go” gauge which is intended for use by manufacturers and 
inspectors as a control on the performance of their general gauges. 

Tolerances are specified for screw gauges and setting plugs for 
screw threads in the regular series such as B.S. Whitworth, B.S. 
Fine, B.S. Pipe (Parallel threads), UNC, UNF, Metric (S.I.) and 
B.A. etc. ; they may also be applied to gauges for any screw threads 
of Whitworth Unified or Metric (S.I.) form. 

General requirements are given for all types of gauges used for 
checking external and internal threads and for setting plugs for 
screw ring and thread calliper gauges. The text includes an ex- 
planation of the uses of the various types of gauges and the dispo- 
sitions of their tolerance zones. Examples of the application of the 
tables are given in an appendix and forms of thread for “ Go” 
screw gauges and ‘“‘ Not Go” effective diameter gauges and setting 
plugs are illustrated. Price 5/-. 
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Classified Advertisements. 


The rate for all classified advertisements is 6d. per word ; in bold 
print 9d. per word ; minimum order 6s. Box number advertisements 
ls. extra. Instructions together with remittance must be received no 
later than the 3rd of each month for advertisements to appear in the 
same month’s issue. 


SITUATIONS WANTED 
MECHANICAL ENGINEER (42) honours degree, A.M.I.Mech.E 
A.F.R.Ae.S., returning in August from a two-years contract as 
Project Engineer overseas, desires a responsible and progressive 
appointment in the London area, preferably one offering frequent 
missions abroad. Successful record and extensive experience at 
home and abroad, embracing Gen. Mech. Eng., Spec. Machine 
Design, Compressors, Turbines and Aircraft. Executive and organ- 
izing ability. Previous salary a four-figure one. Box H.1, “ The 
Engineers’ Digest.” 


ARTIST ENGINEER, 25, requires situation or freelance work. 
Experience: Engineering of various types. Capacity: Design 
(technical and aesthetic), technical illustrating and writing, sub- 
standard film production, process, high-speed, social, etc, Pub- 
lications, etc.—Box No. BH 1752. 


SITUATIONS VACANT 


Large Coventry engineering works require DESIGNER 
DRAUGHTSMEN for interesting work on Gas Turbine Aero 
Engine Test Equipment. The work covers the design and detail 
of equipment for research, experimental and production projects 
from initial engine build procedure to component testing and final 
testing. Salaries commensurate with experience and qualifications 
of applicants capable of working on own initiative. Reply in some 
detail to Reference B1, Box No. ASM256. 


ARMSTRONG SIDDELEY MOTORS, makers of two out of 
three of England’s Super Priority jet engines, have number 
vacancies Coventry for experienced Planning Engineers. Aero 
engine experience great advantage, general engineering experience 
possibly sufficient if combined with high level intelligence. Also 
vacancies for Factory Layout Draughtsmen and Senior and Inter- 
mediate Jig and Tool Draughtsmen. Reply in detail to Reference 
HDT Box No. ASM 176. 


WORK WANTED 


BOTTLENECK IN CASTINGS ? We can probably help you. 
Small part of our capacity available at the moment for precision, 
aluminium gravity die castings, zinc pressure die castings. i 
standard of workmanship; established 1828. Write or ” 
Thos. Ashworth & Co. Ltd. (Dept. E.D.3) Vulcan Works, 
Burnley, Lancs. (Burnley 5259, 4 lines). 


MACHINERY, ETC., FOR SALE 


BALL & ROLLER BEARINGS. 130 MJ. 1”; 300 LJ. }"; 
40 LJ. 3”; 67 HJ. 30; 67 HJ. 45; 22 HJT. 40; 16 NMJ. 3”; 
8 MRJ. 35. Many other sizes in stock. Harold Potter & Co. Ltd., 


Canal Street, Nottingham. Tel.: 44620. 


SWAGING MACHINE. New No. 10 Rotary, Stevens and 

Bullivant, 7) h.p. Motor BTH. 1450 RPM and Switchgear with 

pair dies. Compoflex Co. Ltd., 16 Morden Road, London, 
.W.16. 


The VAPOR PHASE cooling system fitted to ANY DIESEL or 
INTERNAL COMBUSTION ENGINE will provide factory 
heating or process steam, at NO cost for fuel, besides lengthening 
the life of the engine. VAPOR PHASE recovers waste heat as live 
steam, pays for itself in the first year, costs nothing to operate and 
is good for life. Send for leaflet VP.127, Bastian & Allen Ltd., 
Ferndale Terrace, Harrow, Middlesex. Tel. : Harrow 7171/6. 


FULL STEAM IN FIVE MINUTES with B & A Electrode 
Boilers, used by British industries for 20 years. No boilerhouse, 
no flue, no attendant needed. The most compact and convenient 
steam raisers available, can go beside machines using the steam. 
Write for leaflet 127, Bastian and Allen Ltd., Ferndale Terrace, 
Harrow, Middlesex. 


RECONDITIONED EX-ARMY HUTS, and_ manufactured 
buildings. Timber, Asbestos, Nissen Type, Hall Type, etc. 
sizes and prices. Write, call or telephone—Universal Supplies 
(Belvedere) Ltd., Dept. 50, Crabtree Manorway, Belvedere, 
Kent. Tel.: EritH 2948. 


MISCELLANEOUS . 
TECHNICAL TRANSLATIONS, Editing, Conversion of Units. 
Engineer Services (Newcastle) & Co., Old Infirmary Buildings, 
Newcastle upon Tyne. 
TRANSLATIONS (Technical, Commercial), all 
Abstracts also supplied. Olympia Translation Service, 
Blythe Road, London, W.14. RIVerside 5135. 
WANTED.—Complete 1940 and 1941 volumes of “ The Engineers 
Digest”? at double of original subscription price. Also _Jan.s 
Febr. and March, 1952, issues at 3/6 per copy.—Subscription Dept. 
120, Wigmore Street, London, W.1. 
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